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This is a publication of the National Cooperative Soil Survey, a joint effort 
of the United States Department of Agriculture and agencies of the States, 
usually the Agricultural Experiment Stations. In some surveys, other Federal 
and local agencies also contribute. The Soil Conservation Service has leader- 
ship for the Federal part of the National Cooperative Soil Survey. In line with 
Department of Agriculture policies, benefits of this program are available to 
all, regardless of race, color, national origin, sex, religion, marital status, or age. 

Major fieldwork for this soil survey was completed in the period 1972-75. 
Soil names and descriptions were approved in 1976. Unless otherwise indicated, 
statements in the publication refer to conditions in the survey area in 1975. 
This survey was made cooperatively by the Soil Conservation Service and the 
Missouri Agricultural Experiment Station. It is part of the technical assistance 
furnished to the Harrison County Soil and Water Conservation District. 

Soil maps in this survey may be copied without permission, but any enlarge- 
ment of these maps could cause misunderstanding of the detail of mapping and 
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Cover: Typical landscape of the Shelby-Adair-Zook map unit. The 
meadow and draw provide food and cover for wildlife. 


Contents 


Page Page 

Index to soil ,یَیکی‎ ፊፊ 6. ............ iv Engineering properties ENEE 36 
Summary of tables .pp v Physical and chemical properties .......................... 36 
Foreword. አ ክና 0 vii Soil and water features 38 
General nature of the county ......................... .........›.......... 1 Classification of the soils.. نٹ 0 و99‎ 88 
Climate: taie aee quede ile ena deett 1 Soil series and morphology ............................›-.›.›፣.-››፣ 39 
Water T ate tree eee ees 1 A trt e የ ናን aes 39 
Physiography, relief, and drainage ............................. 2 Armstrong series .pe 40 
History and development .pp 2 Colo EE 40 
Farming hut ioter n beet ee 2 Gara series: sere Pete erp 40 
How this survey was made............................................ 2 Gasconade serieg. eee ቸቸ 41 
General soil map for broad land use planning ........ 3 Grundy series eles 41 
Map unit descriptions ......................... aaa... 3 Haig series... 42 
1. Shelby-Adair-Zook .pp 8 Humeston serien. 42 

2. Gara-Pershing-Armstrong................................. 4 Ladoga series በኔን a 42 

3. Grundy-Lagonda ..........17: et 4 Lagonda series ۶بی‎ // 7  ٌب3‎ 0 48 

4. Lamoni-Shelby-Zook 0ت -. .0ص‎ 4 Lamoni series ما تی‎ aaa 43 

5. Nodaway-Zook .................. eese 5 Nodaway Series. 44 
Soil maps for detailed planning 000س‎ 5 Pershing series aa Se 44 
Soil descriptions eissii Sa 6 Shelby series EEN 44 
Use and management of the soils .............................. 25 Wabash series... ee ei deele 45 
Crops and pasture ን ና 25 Weller series ......... LISA Da Mote td IEEE ae asya 45 
Yields per aere aioe aaa 21 Zook Series... ችለ titor OR IR a RET mean 46 
Capability classes and subclasses .......................... 27 Formation of the soils... 46 
Woodland management and productivity ................ 28 Factors of soil formation ............ 00 46 
Windbreaks and environmental plantings ............ 29 Plants and animals .ee 46 
Enginéering eege Egeter 30 fer dE 47 
Building site development ...................................... 30 Parent material....................... 4T 
Sanitary facilities ...................................................... 31 Relief EE 47 
Construction materials sees 82 "Time. ie SEENEN 48 
Water management ............... eee nene 33 References: ine Ere ንን ied 48 
Recreation i225. mete tiene ec eene rin 33 [ei EE 48 
Wildlife habitat ENN 34 Illustrations EENS 53 
Soil properties 000 ص3‎ 0007 85 Tables NEE 63 


Issued March 1979 


ili 


Index to soil map units 


AdC—Adair loam, 3 to 9 percent slopes ...................... 
AeC2— Adair clay loam, 5 to 9 percent slopes, 
CPO EE 
AmC—Armstrong loam, 5 to 9 percent slopes............ 
AmD—Armstrong loam, 9 to 14 percent slopes.......... 
ArC3—Armstrong clay loam, 5 to 9 percent slopes, 
Severely eroded. مم مم سی‎ 
Co 一 Colo silty clay loam :ی-َ٣‎ 
GaC—Gara loam, 5 to 9 percent slopes ............. ............... 
GaD—Gara loam, 9 to 14 percent slopes ...................... 
GaE — Gara loam, 14 to 20 percent slopes .................... 
GbD3— Gara clay loam, 9 to 14 percent slopes, 
severely eroded.............. sss 
GeF —Gasconade flaggy silty clay loam, 14 to 30 
percent slopes مس میم‎ 
GsB—Grundy silt loam, 2 to 5 percent slopes ............ 
GuB2—Grundy silty clay loam, 2 to 5 percent 
09ت یی‎ 
9َ کٹ ٹ ٹپ یی‎ 
Hu 一 Humeston silt lo -َ0‪ل00سممت‎ تی٥‎ 
LaC—Ladoga silt loam, 5 to 9 percent slopes ............ 
LgB— Lagonda silt loam, 2 to 5 percent slopes .......... 
LgC2— Lagonda silt loam, 5 to 9 percent slopes, 
eroded EE 


LhC3— Lagonda silty clay loam, 5 to 9 percent 


Slopes, severely eroded sss 
LmC2—Lamoni clay loam, 5 to 9 percent slopes, 
eroded: sec ie nier ere e ere I 
LmC3—Lamoni clay loam, 5 to 9 percent slopes, 
severely 07س 018000 ود‎ 
No—Nodaway silt loam 
PeB—Pershing silt loam, 2 to 5 percent slopes........... 
PeC—Pershing silt loam, 5 to 9 percent slopes .......... 
PgC3—Pershing silty clay loam, 5 to 9 percent 
slopes, severely eroded ............................. 9.45. 
Pt—Pits, quarrieS እ u u asan Sien GQ 
ShD—Shelby loam, 9 to 14 percent slopes .................. 
ShE—Shelby loam, 14 to 20 percent slopes ................ 
SkD3—Shelby clay loam, 9 to 14 percent slopes, 
severely eroded. 0 0000 
SkE3—Shelby clay loam, 14 to 20 percent slopes, 
severely eroded. 07-یب‎ 
Wa—Wabash Silty clay .es 
WeB— Weller silt loam, 2 to 5 percent slopes ............ 
WeC—Weller silt loam, 5 to 9 percent slopes ............ 
WgC3— Weller silty clay loam, 5 to 9 percent 
slopes, severely eroded .pt 
Zo—Zook silty clay loam 
Zz—Zook-Colo silty clay loams, channeled .................. 


Summary of Tables 


Acreage and proportionate extent of the soils (Table 4)............................. 


Acres. Percent. 


Building site development (Table 9) .pp 


Shallow excavations. Dwellings without basements. 
Dwellings with basements. Small | commercial 
buildings. Local roads and streets. 


Capability classes and subclasses (Table 6) ................... e 


Class. Total acreage. Major management concerns 
(Subclass)—Erosion (e), Wetness (w), Soil problem 
(s), Climate (oc). 


Classification of the soils (Table 18) .ee 


Soil name. Family or higher taxonomic class. 


Construction materials (Table 0 seen 


Roadfill. Sand. Gravel. Topsoil. 


Engineering properties and classifications (Table 15) ................... 


Depth. USDA texture. | Classification —Unuified, 
AASHTO. Fragments greater than 3 inches. Per- 
centage passing sieve number— 4, 10, 40, 200. Liquid 
limit. Plasticity index. 


Freeze dates in spring and fall (Table 2) .ee 


Probability. Temperature. 


Length of growing season (Table 8) ENEE 


Probability. Daily minimum temperature during 
growing season. 


Physical and chemical properties of soils (Table 16) ...................------.›----››--››- 


Depth. Permeability. Available water capacity. Soil 
reaction. Salinity. Shrink-swell potential. Risk of 
corrosion—Uncoated steel, Concrete. Erosion fac- 
tors—K, T. Wind erodibility group. 


Recreational development (Table 13) በገ ምም 


Camp areas. Picnic areas. Playgrounds. Paths and 
trails. 


Sanitary facilities (Table 10) ................ seen 


Septic tank absorption fields. Sewage lagoon areas. 
Trench sanitary landfill. Area sanitary landfill. 
Daily cover for landfill. 


Soil and water features (Table 工 7 


Hydrologic group. Flooding—Frequency, Duration, 
Months. High water table—Depth, Kind, Months. 
Bedrock—Depth, Hardness. Potential frost action. 


68 


90 


76 


84 


65 


65 


87 


80 


74 


89 


vi 


Summary of Tables—Continued 


Temperature and precipitation (Table 11. 


Month. Temperature—Average daily maximum, 
Average daily minimum, Average daily, Average 
number of growing degree days. Precipita- 
tion—Average, Average number of days with 0.10 
inch or more, Average snowfall. 


Water management (Table 12) esses 


Pond reservoir areas. Embankments, dikes, and 
levees. Drainage. Irrigation. Terraces and diver- 
sions. Grassed waterways. 


Wildlife habitat potentials (Table 14) ..................... ns 


Potential for habitat elements—Grain and seed 
crops, Grasses and legumes, Wild herbaceous plants, 
Hardwood trees, Coniferous plants, Wetland plants, 
Shallow water areas. Potential as habitat 
for—Openland wildlife, Woodland wildlife, Wetland 
wildlife. 


Windbreaks and environmental plantings (Table 8)..................................... 


Predicted 20-year average height. 


Woodland management and productivity (Table "21. 


Ordination symbol. Management concerns—Erosion 
hazard, Equipment limitation, Seedling mortality, 
Plant competition. Potential productivi- 
ty—Important trees, Site index. Trees to plant. 


Yields per acre of crops and pasture (Table bi... 


Corn. Soybeans. Winter wheat. Grass-legume hay. 
Bromegrass-alfalfa. Kentucky bluegrass. Smooth 
bromegrass. 


78 


82 


70 


69 


67 


Foreword 


The Soil Survey of Harrison County, Missouri contains much information 
useful in any land-planning program. Of prime importance are the predictions 
of soil behavior for selected land uses. Also highlighted are limitations or 
hazards to land uses that are inherent in the soil, improvements needed to 
overcome these limitations, and the impact that selected land uses will have on 
the environment. 

This soil survey has been prepared for many different users. Farmers, 
ranchers, foresters, and agronomists can use it to determine the potential of 
the soil and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and homebuyers 
can use it to plan land use, select sites for construction, develop soil resources, 
or identify any special practices that may be needed to insure proper per- 
formance. Conservationists, teachers, students, and specialists in recreation, 
wildlife management, waste disposal, and pollution control can use the soil sur- 
vey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur even within short distances. 
Soils may be seasonally wet or subject to flooding. They may be shallow to 
bedrock. They may be too unstable to be used as a foundation for buildings or 
roads. Very clayey or wet soils are poorly suited to septic tank absorption 
fields. A high water table makes a soil poorly suited to basements or un- 
derground installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map; the lo- 
eation of each kind of soil is shown on detailed soil maps. Each kind of soil in 
the survey area is described, and much information is given about each soil for 
specific uses. Additional information or assistance in using this publication can 
be obtained from the local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

This soil survey can be useful in the conservation, development, and 
productive use of soil, water, and other resources. 


Kenneth G. McManus 
State Conservationist 
Soil Conservation Service 
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SOIL SURVEY OF HARRISON COUNTY, MISSOURI 


By Paul E Minor, Soil Conservation Service 


Fieldwork by Paul E. Minor, Party Leader: Keith O. Davis, Galen E. Kintner, 
William R. Pauls, Soil Conservation Service 


United States Department of Agriculture, Soil Conservation Service, in 
Cooperation with the Missouri Agricultural Experiment Station 


HARRISON COUNTY is in the northwestern part of 
Missouri. It is within an area known as Rolling Prairie. 
The county borders Iowa to the north. 

In 1970 the county had a population of 10,257. Bethany, 
the county seat, had a population of 2,914. The county has 
a total area of 460,800 acres, or 720 square miles. 

Farming is the main enterprise in Harrison County. 
The main crops are corn, soybeans, legumes, and grasses. 
Raising beef cattle is the largest livestock enterprise; 
hogs, dairy cattle, and sheep are also raised. There are 
forested areas, mostly along the larger streams. 


General nature of the county 


In this section, climate, water supply, physiography, re- 
lief, drainage, history and development, and farming are 
discussed. 


Climate 


The climate of Harrison County is characterized by cold 
winters and long, hot summers. Heavy rains fall mainly in 
spring and summer when moist air from the Gulf of Mex- 
ico interacts with dry continental air. The annual rainfall 
generally is adequate for corn, soybeans, and all grain 
crops. 

Table 1 gives data on temperature and precipitation for 
the survey area, as recorded at Bethany, Missouri, for the 
period 1951 to 1974. Table 2 shows probable dates of the 
first freeze in fall and the last freeze in spring. Table 3 
provides data on the length of the growing season. 

In winter the average temperature is 28 degrees F. 
The average daily minimum is 18 degrees, and the lowest 
recorded temperature is -29 degrees, which occurred at 
Bethany on January 12, 1974. In summer the average 
temperature is 75 degrees. The average daily maximum is 
87 degrees, and the highest recorded temperature is 108 
degrees, which occurred on July 17, 1954. 

In table 1, growing degree days are equivalent to “heat 
units.” Beginning in spring, growing degree days accumu- 
late by the amount that the average temperature each 


day exceeds a base temperature of 50 degrees F. The 
normal monthly accumulation is used to schedule single or 
successive plantings of a crop between the last freeze in 
spring and the first freeze in fall. 

Of the total annual precipitation, 25 inches, or 69 per- 
cent, usually falls in April through September, which is 
the growing season for most crops. In 2 years in 10, how- 
ever, the rainfall is less than 19 inches in that period. The 
heaviest recorded rainfall for 1 day is 6.09 inches at 
Bethany on October 11, 1973. About 56 thunderstorms 
occur each year; of these, 28 occur in summer. 

The average seasonal snowfall is 26.7 inches. The 
greatest recorded snow depth at any one time is 17 
inches. On the average, 18 days have at least 1 inch of 
snow on the ground, but the number of days varies 
greatly from year to year. 

In spring the average relative humidity in midafter- 
noon is less than 55 percent; during the rest of the year it 
is about 60 percent. In all seasons the humidity is higher 
at night, and the average at dawn is about 80 percent. 
The percentage of possible sunshine is 73 percent in 
summer and 63 percent in winter. The prevailing 
direction of the wind is from the south. The highest 
average windspeed is 13 miles per hour and occurs in 
April. 

Tornadoes and severe thunderstorms occur occasionally 
but are local and of short duration. The damage they 
cause varies and is spotty. Hailstorms occur during the 
warmer part of the year in an irregular pattern and in 
small areas. 


Water supply 


Most soils on the uplands in Harrison County are suita- 
ble for the construction of ponds and small lakes for use 
as water supply for household purposes and livestock. 

Water from consolidated rock formations that underlie 
Harrison County generally is too mineralized even for ir- 
rigation (4). Moderately deep wells that reach into con- 
solidated rock may yield limited amounts of water of mar- 
ginal quality. 
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The streams in Harrison County flow intermittently. 
Therefore, they are not a dependable source of water for 
irrigation or municipal use. 

The most important source of ground water is uncon- 
solidated glacial deposits. The quality of the water from 
glacial drift material generally is acceptable. The water 
generally is high in total dissolved solids, iron, and 
sulfates. 

Sufficient water for domestic needs can be obtained in 
nearly two-thirds of Harrison County. Water yields sel- 
dom exceed 15 gallons per minute (4). On about 17,000 
acres the potential for developing irrigation wells is good; 
yields can range from 200 to 1,000 gallons per minute. Old 
channels and valleys of preglacial streams where deposits 
of sand and gravel are deep are the most suitable areas 
for high-producing wells. These wells range up to 400 feet 
deep, 


Physiography, relief, and drainage 


Most of Harrison County is gently rolling to hilly 
upland. Along the eastern border of the county, the 
Thompson River has formed a flood plain that on the 
average is 2 miles wide and extends the length of most of 
the county. East and west forks of Big Creek flow 
southward through the north central part of the county. 
They merge near Bethany and the flood plain broadens to 
more than 1 mile in the extreme southern part of the 
county. 

A system of wide gently sloping ridges extends 
northward from the south central part of the county. The 
ridges narrow to the north and end near Blythedale. 

The elevation ranges from 780 feet in the southeastern 
part of the county to 1,180 feet in the northwestern 
corner. 


History and development 


The first settlers came to what is now Harrison County 
in about 1838 and settled south of what is now Bethany 
and along Sugar Creek. The county was organized on 
February 14, 1845, and Bethany was laid out as the coun- 
ty seat (18). 

Most of the early settlers lived along streams because 
they needed to be close to water and wood. About three- 
fourths of the county was in prairie grass, and one-fourth, 
mainly along the main streams, was in timber. The tim- 
bered soils were easier to cultivate than those in prairie 
grass, and large game was more abundant in and near the 
timbered areas. 

Mining for coal started in a few places in about 1860. 
The Cainsville mine produced 800 to 900 tons of coal per 
day at one time. In 1885 a test boring, 654 feet deep, was 
made about a mile west of Bethany. It resulted in the 
discovery of five small veins of coal, one of which was 15 
inches thick at a depth of 370 feet. 

The population of Harrison County in 1880 was 20,304, 
and it reached a high of 24,398 in 1900. Since then, it 
steadily declined to 10,257 in 1970. 


The first railroad, the Chicago, Burlington, and Quincy 
Railroad, was built from Iowa to Bethany in October 
1890. It was later extended to Albany. Two other rail- 
roads were built later and served the county for many 
years. 

The Chicago, Burlington, and Quincy Railroad now pro- 
vides only limited service to Harrison County. Interstate 
35 is the main north-south transportation route, and U.S. 
Highway 186 is the main east-west route. 

In about 1900, cropping became more general, and ero- 
sion began to be a problem on the sloping soils. By 1980 
erosion was a serious problem in the county. 

In 1929 Congress appropriated funds to establish 10 ex- 
periment stations throughout the United States to in- 
vestigate soil erosion. The Conservation Experiment Sta- 
tion in Bethany was established in 1980 and was the 5th 
of the original 10 stations. This station has helped to for- 
mulate national and worldwide guidelines for soil conser- 
vation practices. 

In January 1944, after enactment of soil conservation 
district legislation, the Harrison County Soil and Water 
Conservation District was organized. It was the first soil 
and water conservation district in Missouri. 


Farming 


The first settlers in Harrison County raised a few cows 
and hogs and planted some corn for feed. The number of 
livestock and the acreage planted to crops increased 
rapidly after the Civil War and reached a peak around 
1900. Production remained about the same up to 1970; a 
low point occurred in 1940. 

In 1900, there were 3,836 farms in Harrison County. 
That number steadily declined and reached a low of 1,508 
in 1964. In 1969, there were 1,572 farms in the county, 
and the average size of a farm was 278 acres (3). 

Livestock produced about 76 percent of all farm 
products sold in 1969 (3). Cattle have increased sharply in 
number since 1965, hogs have remained steady, and sheep 
and poultry have decreased. In 1969 about 45 percent of 
Harrison County was cropland, 38 percent was permanent 
pasture, and 11 percent was woodland. 

About 50 percent of the farmers have part-time jobs 
off the farm. About 31 percent work away from the farm 
100 days or more out of the year. 

The general trend in farming between 1955 and 1975 
was to larger farms and fewer farmers and an increased 
use of fertilizer, chemicals, and large machinery. 


How this survey was made 


Soil scientists made this survey to learn what kinds of 
soil are in the survey area, where they are, and how they 
can be used. The soil scientists went into the area know- 
ing they likely would locate many soils they already knew 
something about and perhaps identify some they had 
never seen before. They observed the steepness, length, 
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and shape of slopes; the size of streams and the general 
pattern of drainage; the kinds of native plants or crops; 
the kinds of rock; and many facts about the soils. They 
dug many holes to expose soil profiles. A profile is the 
sequence of natural layers, or horizons, in a soil; it ex- 
tends from the surface down into the parent material, 
which has been changed very little by leaching or by the 
action of plant roots. 

The soil scientists recorded the characteristics of the 
profiles they studied, and they compared those profiles 
with others in counties nearby and in places more distant. 
Thus, through correlation, they classified and named the 
soils according to nationwide, uniform procedures. 

After a guide for classifying and naming the soils was 
worked out, the soil scientists drew the boundaries of the 
individual soils on aerial photographs. These photographs 
show woodlands, buildings, field borders, roads, and other 
details that help in drawing boundaries accurately. The 
soil map at the back of this publication was prepared 
from aerial photographs. 

The areas shown on a soil map are called soil map units. 
Some map units are made up of one kind of soil, others 
are made up of two or more kinds of soil, and a few have 
little or no soil material at all. Map units are discussed in 
the sections “General soil map for broad land-use 
planning” and “Soil maps for detailed planning.” 

While a soil survey is in progress, samples of soils are 
taken as needed for laboratory measurements and for en- 
gineering tests. The soils are field tested, and interpreta- 
tions of their behavior are modified as necessary during 
the course of the survey. New interpretations are added 
to meet local needs, mainly through field observations of 
different kinds of soil in different uses under different 
levels of management. Also, data are assembled from 
other sources, such as test results, records, field ex- 
perience, and information available from state and local 
specialists. For example, data on crop yields under 
defined practices are assembled from farm records and 
from field or plot experiments on the same kinds of soil. 

But only part of a soil survey is done when the soils 
have been named, described, interpreted, and delineated 
on aerial photographs and when the laboratory data and 
other data have been assembled. The mass of detailed in- 
formation then needs to be organized so that it is readily 
available to different groups of users, among them far- 
mers, managers of rangeland and woodland, engineers, 
planners, developers and builders, homebuyers, and those 
seeking recreation. 


General soil map for broad land use 
planning 


The general soil map at the back of this publication 
shows, in color, map units that have a distinct pattern of 
soils and of relief and drainage. Each map unit is a unique 
natural landscape. Typically, a map unit consists of one or 
more major soils and some minor soils. It is named for 


the major soils. The soils making up one unit can occur in 
other units but in a different pattern. 

The general soil map provides a broad perspective of 
the soils and landscapes in the survey area. It provides a 
basis for comparing the potential of large areas for 
general kinds of land use. Areas that are, for the most 
part, suited to certain kinds of farming or to other land 
uses can be identified on the map. Likewise, areas of soils 
having properties that are distinctly unfavorable for cer- 
tain land uses can be located. 

Because of its small scale, the map does not show the 
kind of soil at a specific site. Thus, it is not suitable for 
planning the management of a farm or field or for select- 
ing a site for a road or building or other structure. The 
kinds of soil in any one map unit differ from place to 
place in slope, depth, stoniness, drainage, or other charac- 
teristics that affect their management. 

Descriptions, names, and delineations of soils in this 
survey do not fully agree with soil maps of adjacent coun- 
ties published at a different date. Differences are the 
result of additional soil data, modifications in the series 
concept, intensity of mapping, and extent of the soils 
within the survey area. In some places it is more feasible 
to combine small acreages of similar soils that respond to 
use and management in much the same way than it is to 
separate these soils and give them different names. 


Map unit descriptions 


1. Shelby-Adair-Zook 


Deep, nearly level to moderately steep, moderately well 
drained to poorly drained soils that formed in glacial till 
and alluvial sediment 


The landscape of this map unit is characterized by nar- 
row, nearly level and gently sloping bottom lands; narrow, 
moderately sloping ridgetops; and strongly sloping to 
moderately steep side slopes. 

This map unit makes up about 30 percent of the county. 
It consists of about 46 percent Shelby soils, 25 percent 
Adair soils, 18 percent Zook soils, and 16 percent soils of 
minor extent. 

Shelby soils are strongly sloping to moderately steep 
and are moderately well drained. They are on the sides of 
ridges. Adair soils are gently sloping to moderately slop- 
ing and are somewhat poorly drained. They are on the top 
and sides of narrow ridges. Zook soils are nearly level 
and are poorly drained. They are on narrow bottom lands. 

Adair soils have a surface layer of loam or clay loam 
and a subsoil of clay and clay loam. Shelby soils have a 
surface layer of loam or clay loam and a subsoil of clay 
loam. Both soils are very erodible. Zook soils have a sur- 
face layer of silty clay loam and a subsoil of silty clay 
loam. Adair and Zook soils have a seasonal high water 
table. 

The minor soils in this map unit are the poorly drained 
Colo soils on narrow bottom lands, the somewhat poorly 
drained Grundy, Lagonda, and Lamoni soils on the wider 
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ridges and upper side slopes, and the moderately well 
drained Gara soils near the large streams. 

Most areas of this map unit are used for hay production 
and permanent pasture. Small grain and hay and pasture 
plants grow well. Corn and soybeans are grown on the 
top and upper sides of some ridges. 

Erosion is the main limitation to use of the Shelby and 
Adair soils for farming and for most other purposes. 
There are many small severely eroded areas that need 
special conservation practices if they are farmed with ad- 
joining uneroded areas. Wetness is the main limitation of 
Zook soils. 

This map unit, with adequate terraces and crop rota- 
tions, has fair potential for cultivated crops on the 
ridgetops and some side slopes. It has good potential for 
grasses and legumes for pasture and hay. It also has good 
potential for the development of habitat for openland wil- 
dlife. Steep slopes and high shrink-swell potential are 
moderate to severe limitations for buildings and roads on 
Shelby and Adair soils, but proper design can overcome 
these limitations. High shrink-swell potential and wetness 
are severe limitations for small buildings and roads on 
Zook soils. 


2. Gara-Pershing-Armstrong 


Deep, gently sloping to moderately steep, moderately well 
drained and somewhat poorly drained soils that formed 
in loess and glacial till 


The landscape of this map unit (fig. 1) is characterized 
by partly wooded, narrow areas on the top of ridges and 
strongly sloping and moderately steep hillsides that are 
adjacent to the larger streams. 

This map unit makes up about 20 percent of the county. 
It consists of about 60 percent Gara soils, 14 percent 
Pershing soils, 12 percent Armstrong soils, and 14 percent 
soils of minor extent. 

Gara soils are moderately sloping to moderately steep 
and are moderately well drained. They are on hillsides. 
Pershing soils are gently sloping to moderately sloping 
and are somewhat poorly drained. They are on the top 
and sides of narrow ridges. Armstrong soils are 
moderately sloping to strongly sloping and are somewhat 
poorly drained. They also are on the top and sides of nar- 
row ridges. 

Gara soils have a loam or clay loam surface layer and a 
clay loam subsoil. Pershing soils have a silt loam or silty 
clay loam surface layer and a silty clay loam and silty clay 
subsoil. Armstrong soils have a loam or clay loam surface 
layer and a clay and clay loam subsoil. All of these soils 
are very erodible. 

The minor soils are the poorly drained Colo and Zook 
soils on narrow bottom lands, the somewhat poorly 
drained Lamoni soils near the head of small 
drainageways, the moderately well drained Shelby soils 
on side slopes, the moderately well drained Ladoga and 
Weller soils on low ridges near large streams, and the 
somewhat excessively drained, shallow Gasconade soils 
that are adjacent to streams. 


Most areas of this map unit are in hay and permanent 
pasture; some small tracts are in trees. Small grain and 
hay and pasture plants grow well. Corn and soybeans are 
grown on the top and upper sides of some ridges. 

Erosion is the main limitation to use of the soils for 
farming and for most other purposes. Many small areas 
are severely eroded and need special conservation prac- 
tices if they are farmed with adjoining uneroded areas. 

The potential is good for grasses and legumes for hay 
and pasture, for trees for use as timber, and for develop- 
ing habitat for openland wildlife. Steep slopes and high 
shrink-swell potential impose moderate to severe limita- 
tions for buildings and roads. 


3. Grundy-Lagonda 


Deep, gently sloping and moderately sloping, somewhat 
poorly drained soils that formed in loess and in thin 
loess over glacial till 


The landscape of this map unit (fig. 2) is characterized 
by wide, gently sloping ridges, moderately sloping side 
slopes, and narrow drainageways. 

This map unit makes up about 20 percent of the county. 
It consists of about 53 percent Grundy soils, 37 percent 
Lagonda soils, and 10 percent soils of minor extent. 

Grundy soils are gently sloping and are somewhat 
poorly drained. They are on the top of wide ridges. 
Lagonda soils are gently sloping to moderately sloping 
and are somewhat poorly drained. They are on the top 
and sides of ridges. Grundy soils are slightly higher in 
elevation than the Lagonda soils. Both soils have a sur- 
face layer of silt loam and silty clay loam and a subsoil of 
silty clay and silty clay loam. They are sticky when wet 
and erode easily. 

The minor soils in this map unit are the somewhat 
poorly drained Adair and Lamoni soils on the steeper side 
slopes and the poorly drained Haig, Colo, and Zook soils. 
Haig soils are on wide nearly level ridges and Colo and 
Zook soils are in drainageways. 

Most areas of this map unit are used for cultivated 
crops. Corn, soybeans, hay, and pasture plants grow well. 

Erosion is the main limitation to use of these soils for 
farming. Surface wetness is a problem in the spring. 

This map unit, with adequate terraces and crop rota- 


f tions, has good potential] for cultivated erops. The poten- 


tial for growing grasses and some legumes for hay and 
pasture is good. Surface wetness and high shrink-swell 
potential are moderate to severe limitations for buildings 
and roads, but proper design ean overcome these limita- 
tions. 


4. Lamoni-Shelby-Zook 


Deep, nearly level to strongly sloping, moderately well 
drained to poorly drained soils that formed in glacial till 
and alluvial sediment 


The landscape of this map unit (fig. 3) is characterized 
by narrow, nearly level and gently sloping bottom lands; 
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narrow, moderately sloping ridgetops; and strongly slop- 
ing side slopes. 

This map unit makes up about 17 percent of the county. 
It consists of about 36 percent Lamoni soils, 32 percent 
Shelby soils, 14 percent Zook soils, and 18 percent soils of 
minor extent. 

Lamoni soils are moderately sloping and are somewhat 
poorly drained. They are on the top and sides of ridges. 
Shelby soils are mostly strongly sloping and are 
moderately well drained. They are on the sides of ridges. 
Zook soils are nearly level and are poorly drained. They 
are on the narrow bottom lands. 

Lamoni soils have a clay loam surface layer and a clay 
and clay loam subsoil. Shelby soils have a loam or clay 
loam surface layer and a clay loam subsoil. Both soils are 
very erodible. Zook soils have a surface layer of thick 
silty clay loam and a subsoil of silty clay loam. Lamoni 
and Zook soils have a seasonal high water table. 

The minor soils in this map unit are the poorly drained 
Colo soils on the narrow bottom lands, the somewhat 
poorly drained Adair, Grundy, and Lagonda soils, and the 
moderately well drained Gara soils. Grundy and Lagonda 
soils are on the wider ridges. Adair soils are on narrow 
ridges and Gara soils are on the steeper side slopes near 
streams. 

Most areas of this map unit are used for hay production 
and permanent pasture. Corn and soybeans are grown on 
many of the ridgetops and upper sides of the ridges. 

Erosion is the main limitation to use of the Lamoni and 
Shelby soils for farming and for most other purposes. 
There are many small severely eroded areas that need 
special conservation practices if they are farmed with ad- 
joining uneroded areas. Wetness is the main limitation of 
Zook soils. 

The soils on the ridgetops and on some side slopes, with 
adequate terraces and crop rotations, have fair potential 
for cultivated crops. This map unit has good potential for 
grasses and legumes for pasture and hay. It also has good 
potential for the development of habitat for openland wil- 
dlife. Steep slopes and high shrink-swell potential are 
moderate to severe limitations for dwellings, small 
buildings, and local roads and streets on Lamoni and Shel- 
by soils, but proper design can overcome these limita- 
tions. High shrink-swell potential and wetness are severe 
limitations for buildings and roads on Zook soils. 


5. Nodaway-Zook 


Deep, nearly level, moderately well drained and poorly 
drained soils that formed in alluvial sediment 


The landscape of this map unit (fig. 4) is characterized 
by medium and large flood plains. Many areas have aban- 
doned old stream channels where the stream channels 
have been straightened. 

This map unit makes up about 13 percent of the county. 
It consists of about 46 percent Nodaway soils, 24 percent 
Zook soils, and 30 percent soils of minor extent. 


Nodaway soils are nearly level and are moderately well 
drained. They are on flood plains adjacent to natural 
stream channels. Zook soils are nearly level and are 
poorly drained. They are commonly some distance from 
the stream channel in the slack-water areas of the flood 
plains. Nodaway soils have a surface layer of friable silt 
loam. Zook soils have a surface layer of thick silty clay 
loam and a subsoil of silty clay. They are sticky when wet 
and have a seasonal high water table. 

The minor soils in this map unit are the poorly drained 
Colo and Humeston soils and the very poorly drained 
Wabash soils. Colo soils are adjacent to the ends of small 
drainageways. Humeston soils are between Nodaway and 
Zook soils, and Wabash soils are in ponded areas. Some 
small sandy areas are near some stream channels. 

Most areas of this map unit are used for cultivated 
crops. Corn and soybeans grow well. Some swampy areas 
and low areas that are subject to flooding are used for 
permanent pasture and trees. 

Flooding and wetness are the main limitations to use of 
these soils for farming and for most other purposes. 

This map unit, with some landgrading and drainage 
ditches, has good potential for cultivated crops. It has 
good potential for timber and development of habitat for 
wetland wildlife. Wetness and flooding are severe limita- 
tions to community development and would be difficult to 
overcome in most areas. 


Soil maps for detailed planning 


The map units shown on the detailed soil maps at the 
back of this publication represent the kinds of soil in the 
survey area. They are described in this section. The 
descriptions together with the soil maps can be useful in 
determining the potential of a soil and in managing it for 
food and fiber production; in planning land use and 
developing soil resources; and in enhancing, protecting, 
and preserving the environment. More information for 
each map unit, or soil, is given in the section “Use and 
management of the soils.” 

Preceding the name of each map unit is the symbol that 
identifies the soil on the detailed soil maps. Each soil 
description includes general facts about the soil and a 
brief description of the soil profile. In each description, 
the principal hazards and limitations are indicated, and 
the management concerns and practices needed are 
discussed. 

The map units on the detailed soil maps represent an 
area on the landscape made up mostly of the soil or soils 
for which the unit is named. Most of the delineations 
shown on the detailed soil map are phases of soil series. 

Soils that have a profile that is almost alike make up a 
soil series. Except for allowable differences in texture of 
the surface layer or of the underlying substratum, all the 
soils of a series have major horizons that are similar in 
composition, thickness, and arrangement in the profile. A 
soil series commonly is named for a town or geographic 
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feature near the place where a soil of that series was 
first observed and mapped. Grundy and Shelby, for exam- 
ple, are the names of two soil series. 

Soils of one series can differ in texture of the surface 
layer or in the underlying substratum and in slope, ero- 
sion, stoniness, salinity, wetness, or other characteristics 
that affect their use. On the basis of such differences, a 
soil series is divided into phases. The name of a soil phase 
commonly indicates a feature that affects use or manage- 
ment. For example, Gara loam, 9 to 14 percent slopes, is 
one of several phases within the Gara series. 

Some map units are made up of two or more dominant 
kinds of soil. Such map units are called soil complexes. 

A soil complex consists of areas of two or more soils 
that are so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each area in- 
cludes some of each of the two or more dominant soils, 
and the pattern and proportion are somewhat similar in 
all areas. Zook-Colo silty clay loams, channeled, is an ex- 
ample. 

Most map units include small, scattered areas of soils 
other than those that appear in the name of the map unit. 
Some of these soils have properties that differ substan- 
tially from those of the dominant soil or soils and thus 
could significantly affect use and management of the map 
unit. These soils are described in the description of each 
map unit. Some of the more unusual or strongly contrast- 
ing soils that are included are identified by a special sym- 
bol on the soil map. 

Most mapped areas include places that have little or no 
soil material and support little or no vegetation. Such 
places are called miscellaneous areas; they are delineated 
on the soil map and given descriptive names. Pits, quar- 
ries, is an example. Some of these areas are too small to 
be delineated and are identified by a special symbol on 
the soil map. 

The acreage and proportionate extent of each map unit 
are given in table 4, and additional information on proper- 
ties, limitations, capabilities, and potentials for many soil 
uses is given for each kind of soil in other tables in this 
survey. (See “Summary of tables.”) Many of the terms 
used in describing soils are defined in the Glossary. 


Soil descriptions 


AdC—Adair loam, 3 to 9 percent slopes. This is a 
gently sloping and moderately sloping, somewhat poorly 
drained soil on the top and side slopes of ridges. The 
areas are long, narrow, and irregular in shape and range 
from 7 to 100 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 12 inches thick. The subsoil is about 24 inches 
thick. In the upper 5 inches it is dark grayish brown, mot- 
tled, firm clay loam; in the next 9 inches it is dark brown 
and yellowish brown, mottled, firm clay; in the lowermost 
10 inches it is yellowish brown, mottled, firm clay loam. 
The underlying material, to a depth of 73 inches, is yel- 
lowish brown, mottled, firm clay loam. In some places the 


subsoil contains less clay and is thinner. Also, in some 
places on the wider ridgetops, the surface layer is silt 
loam. 

Included with this soil in mapping are a few small areas 
of moderately well drained Shelby soils. These soils are in 
the steeper areas and make up about 5 to 12 percent of 
this map unit. 

Permeability is slow, and surface runoff is slow to 
medium. The available water capacity is high. The content 
of organic matter and natural fertility are high. This soil 
has moderate to high shrink-swell potential. Its surface 
layer is friable and easily tilled but only within a fairly 
narrow range of moisture content. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops, hay, and pasture. It has 
poor potential for most engineering uses. 

This soil is suited to corn, soybeans, small grains, and 
grasses and legumes for hay and pasture. There is a 
hazard of erosion if the soil is used for cultivated crops. 
Minimum tillage, winter cover crops, and grassed water- 
ways can help prevent serious damage from erosion. Most 
areas have long smooth slopes that are well suited to ter- 
racing and farming on the contour. Crop residue left on 
the surface helps control erosion, maintain or increase the 
organic matter content, improve tilth, and increase water 
infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion on this soil. Overgrazing 
pastures will reduce future yields of grasses and legumes 
and increase weed growth. Grazing when the soil is too 
wet will cause surface compaction, poor tilth, and exces- 
sive runoff. Proper stocking rates, pasture rotation, time- 
ly deferment of grazing, and restricted use during wet 
periods will help maintain the pasture and soil in good 
condition. 

This soil is suitable for sewage lagoons and area-type 
sanitary landfills if proper design and installation 
procedures are used. Wetness is a limitation for recrea- 
tional development, but this limitation can be overcome 
by resurfacing areas subject to heavy foot traffic with 
fine gravel or other suitable material. High shrink-swell is 
a severe limitation to community development. Properly 
designed footings, basement walls, and adequate base 
material for streets and driveways are needed to prevent 
the damage to structures and roads caused by shrinking 
and swelling of the soil. Drainage tile can be used to 
prevent damage from excessive wetness. Capability unit 
IIIe-5. 

AeC2— Adair clay loam, 5 to 9 percent slopes, eroded. 
This is a moderately sloping, somewhat poorly drained 
soil in bands on the shoulder of convex side slopes and on 
the top of some ridges. Most areas are narrow and irregu- 
lar in shape and range from 15 to 80 acres in size. 

Typieally, the surface layer is very dark grayish brown 
clay loam about 7 inches thick. The subsoil is about 25 
inches thick. In the upper 5 inches it is dark grayish 
brown, mottled, firm clay loam; in the next 13 inches, it is 
dark brown and dark yellowish brown, mottled, firm clay; 
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in the lowermost 8 inches it is yellowish brown, mottled, 
firm clay loam. The underlying material, to a depth of 77 
inches, is yellowish brown, mottled, firm clay loam. In 
some places the subsoil contains less clay and is thinner. 
Also, in several places where plowing has mixed the 
upper part of the subsoil with the original surface layer 
the present surface layer is brown. 

Included with this soil in mapping are a few small areas 
of moderately well drained Shelby or Gara soils. These 
soils are in the steeper areas and make up about 5 to 12 
percent of this map unit. 

Permeability is slow, and surface runoff is medium. The 
available water capacity is moderate. The content of or- 
ganic matter is moderate, and natural fertility is medium. 
This soil has moderate to high shrink-swell potential. The 
surface layer is sticky when wet. It is very sticky when 
wet in areas where the plow layer consists mainly of sub- 
soil material. 

Most areas of this soil are farmed. The soil has fair 
potential for cultivated crops and good potential for hay 
and pasture. It has poor potential for most engineering 
uses. 

This soil is suited to corn and soybeans and is well 
suited to small grains and to grasses and legumes for hay 
and pasture. There is a hazard of erosion if this soil is 
used for cultivated crops. Areas where the plow layer is 
mostly subsoil material are best suited to hay and pasture 
or to use as wildlife habitat. Minimum tillage, winter 
cover crops, and contour farming and grassed waterways 
can help prevent serious erosion on cropland. Some areas 
have long smooth slopes that are suited to terracing and 
farming on the contour. Proper management of crop 
residue helps control erosion, maintain or increase the or- 
ganic matter content, improve tilth, and increase water 
infiltration. 

Growing grasses and legumes for pasture or hay is 
very effective in controlling erosion on this soil. Over- 
grazing pastures will reduce future yields of grasses and 
legumes and increase weed growth. Grazing when the soil 
is too wet will cause surface compaction and poor tilth 
and increase runoff. Proper stocking rates, pasture rota- 
tion, timely deferment of grazing, and restricted use dur- 
ing wet periods will help maintain the pasture and soil in 
good condition. 

This soil is suitable for sewage lagoons if proper design 
and installation procedures are used. Wetness is a limita- 
tion for recreational development, but this limitation can 
be overcome by resurfacing areas that are subject to 
heavy foot traffic with fine gravel or other suitable 
material. A few eroded areas, however, where the surface 
is mostly subsoil material, should be protected by a per- 
manent vegetative cover. High shrink-swell is a severe 
limitation to community development. Properly designed 
footings and basement walls and adequate base material 
for streets and driveways are needed to prevent the 
damage to structures and roads caused by shrinking and 
swelling of the soil. Drainage tile can be used to prevent 
damage from excessive wetness. Capability unit IIIe-5. 


AmC—Armstrong loam, 5 to 9 percent slopes. This is 
a moderately sloping, somewhat poorly drained soil on 
ridgetops and on the sides of ridges. The areas are nar- 
row and irregular in shape and range from 10 to 60 acres 
in size. 

Typically, the surface layer is black loam about 6 inches 
thick. The subsoil is about 26 inches thick. In the upper 10 
inches it is brown and dark grayish brown, mottled, firm 
clay loam; in the lower 16 inches it is dark grayish brown 
and yellowish brown, mottled, firm clay. The underlying 
material, to a depth of 60 inches, is grayish brown and 
yellowish brown, calcareous, firm clay loam. In some 
places the surface layer is silt loam and the upper part of 
the subsoil is silty clay. In a few small areas the surface 
layer is less than 5 inches thick. 

Included with this soil in mapping are small areas of 
moderately well drained Gara soils. These soils are on the 
narrow ends of ridges and on the steeper slopes. They 
make up about 5 to 15 percent of this map unit. Also in- 
cluded are a few small areas of eroded Armstrong soils 
that have a clay loam surface layer. These soils are on the 
shoulder of the side slopes and make up about 5 percent 
of this map unit. 

Permeability is slow, and runoff is medium. The availa- 
ble water capacity is moderate. The organic matter con- 
tent also is moderate, and natural fertility is medium. The 
shrink-swell potential is moderate to high. The surface 
layer is friable and is easily tilled if moisture conditions 
are favorable. 

Most areas of this soil are farmed. The soil has fair 
potential for cultivated crops and good potential for hay, 
pasture, and trees. It has poor potential for most en- 
gineering uses. 

This soil is suited to corn, soybeans, small grains, and 
grasses and legumes for hay and pasture. There is a 
hazard of erosion if this soil is used for cultivated crops. 
Minimum tillage, winter cover crops, and grassed water- 
ways help prevent serious damage by erosion. Many areas 
have long smooth slopes that are suited to terracing and 
farming on the contour. Proper management of crop 
residue and green manure crops can help control erosion, 
maintain or increase the organic matter content, improve 
tilth, and increase water infiltration. 

Growing grasses and legumes for pasture and hay is 
very effective in controlling erosion on this soil. Over- 
grazing pastures will reduce future yields of grasses and 
legumes and increase weed growth. Grazing when the soil 
is too wet will cause surface compaction, poor tilth, and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods will help maintain the pasture and soil in 
good condition. 

This soil is suited to trees; in some small areas there 
are stands of native hardwoods. There are only slight 
limitations to be concerned about in planting or harvest- 
ing trees. 

This Armstrong soil has a moderate limitation for 
recreational development because of wetness. This limita- 
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tion can be overcome, however, by resurfacing areas that 
are subject to heavy foot traffic with fine gravel or other 
suitable materials. This soil has severe limitations for 
building sites. Basement walls, foundations, and footings 
for dwellings and small buildings should be designed to 
prevent structural damage caused by shrinking and 
swelling of the soil. Drainage tiles can be used to prevent 
damage from excessive wetness. Sanitary facilities should 
be connected to properly designed sewage lagoons or 
commercial sewers. The surface layer needs to be covered 
with base material if local roads and streets are to func- 
tion properly. Capability unit IIIe-5. 

AmD—Armstrong loam, 9 to 14 percent slopes. This 
is a strongly sloping, somewhat poorly drained soil on 
lower side slopes adjacent to drainageways. The areas are 
irregular in shape and range from about 10 to more than 
70 acres in size. 

Typically, the surface layer is black or very dark gray- 
ish brown loam about 6 inches thick. The subsoil is about 
24 inches thick. In the upper 12 inches it is brown and 
dark grayish brown, mottled, firm clay loam; in the next 
14 inches it is dark grayish brown and yellowish brown, 
mottled, firm clay. The underlying material, to a depth of 
65 inches, is grayish brown and yellowish brown, caleare- 
ous, firm clay loam. In several places the surface layer is 
less than 5 inches thick. 

Included with this soil in mapping are a few small areas 
of Gasconade soils and rock outcrop. The areas are on the 
lower side slopes adjacent to the larger drainageways or 
bottom lands and make up less than 5 percent of this map 
unit. 

This Armstrong soil has slow permeability. Runoff is 
medium. The available water capacity is moderate. The 
content of organic matter is moderate, and natural fertili- 
ty is medium. The shrink-swell potential is moderate to 
high. The surface layer is friable and is easily tilled if 
moisture conditions are favorable. 

Most areas of this soil are used for hay and pasture. 
The soil has fair potential for cultivated crops and good 
potential for hay, pasture, and trees. It has poor potential 
for most engineering uses. 

This soil is suited to hay and pasture and, to a limited 
extent, to row crops and small grains. There is a hazard 
of serious erosion if this soil is used for cultivated crops. 
Minimum tillage, winter cover crops, and grassed water- 
ways help prevent excessive damage by erosion. Most 
areas are not suited to terracing because of steep slopes; 
tillage and seeding operations need to be on the contour. 
Proper management of erop residue and green manure 
crops help control erosion, maintain or increase the or- 
ganic matter content, improve tilth, and increase water 
infiltration. 

Growing grasses and legumes for pasture and hay is 
very effective in controlling erosion on this soil. Over- 
grazing pastures can reduce future yields of grasses and 
legumes and increase weed growth. Grazing when the soil 
is too wet causes surface compaction, poor tilth, and ex- 
cessive runoff. Proper stocking rates, pasture rotation, 


timely deferment of grazing, and restricted use during 
wet periods help maintain the pasture in good condition. 

This soil is suited to trees; in some small areas there 
are stands of native hardwoods. There are only slight 
limitations to be concerned about when planting or har- 
vesting trees. 

This Armstrong soil has moderate limitations for most 
recreation uses because of wetness; it has severe limita- 
tions for playgrounds because of the steep slope. The 
limitation resulting from wetness can be overcome by re- 
surfacing areas that are subject to heavy foot traffic with 
fine gravel or other suitable material. This soil has severe 
limitations for building sites. Basement walls, foundations, 
and footings for dwellings and small commercial buildings 
should be designed to prevent structural damage from 
the shrinking and swelling of the soil. Drainage tile can 
be used to prevent damage from excessive wetness. Sani- 
tary facilities should be connected to commercial sewers 
or piped to adjacent areas that are suitable for lagoons. 
The surface layer needs to be covered with base material 
if local roads and streets are to function properly. Capa- 
bility unit IVe-5. 

ArC3—Armstrong clay loam, 5 to 9 percent slopes, 
severely eroded. This is a moderately sloping, somewhat 
poorly drained soil on the shoulders of side slopes. The 
areas are narrow and irregular in shape and range from 5 
to 50 acres in size. 

Typically, the surface layer consists mostly of subsoil 
material. It is brown clay loam about 7 inches thick. The 
subsoil is about 21 inches thick. In the upper 5 inches it is 
dark grayish brown, mottled, firm clay loam; in the lower 
16 inches it is dark grayish brown and yellowish brown, 
mottled, firm clay. The underlying material, to a depth of 
60 inches, is grayish brown and yellowish brown, calcare- 
ous, firm clay loam. In a few places, the surface layer is 
very dark grayish brown loam. 

Included with this soil in mapping are several small 
areas of moderately well drained Gara soils. These soils 
are on the steeper slopes and make up about 5 to 15 per- 
cent of the mapped areas of this unit. 

This Armstrong soil has slow permeability. Runoff is 
rapid. The available water capacity is moderate. The or- 
ganic matter content and natural fertility are low. This 
soil has moderate to high shrink-swell potential. Its sur- 
face layer is sticky when wet and tillage is difficult ex- 
cept under optimum moisture conditions. 

Most areas of this soil are in hay or pasture. A few 
areas are used for cultivated crops. This Armstrong soil 
has poor potential for row crops and fair potential for 
small grains, hay, and pasture. It has good potential for 
trees and for use as wildlife habitat. It has poor potential 
for most engineering uses. 

This soil is suited to hay and pasture. The hazard of 
erosion is severe if the soil is used for cultivated crops. 
Terracing is difficult in many areas because of previous 
severe damage by erosion. To prevent excessive erosion if 
row crops are grown, minimum tillage, winter cover 
crops, and grassed waterways are essential. Crop residue 
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left on the surface helps reduce erosion, maintain the or- 
ganic matter content, and increase water infiltration. 

Growing grasses and legumes for pasture and hay is 
very effective in controlling erosion on this soil. Over- 
grazing pastures will reduce future yields of grasses and 
legumes and increase weed growth. Grazing when the soil 
is too wet causes surface compaction, poor tilth, and ex- 
cessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods will help maintain the pasture and soil in 
good condition. 

This soil is suited to trees. There are only slight limita- 
tions to be concerned about when planting or harvesting 
trees. 

This Armstrong soil is well suited to development of 
habitat for openland and woodland wildlife. There are 
some limitations to be concerned about when establishing 
food plots because of slope and the texture of the surface 
layer. These limitations, however, can be reduced by time- 
ly seeding and proper management to control erosion. 

Wetness imposes moderate limitations to recreational 
development, but it can be corrected by resurfacing areas 
that are subject to heavy foot traffic with fine gravel or 
other desirable material. This soil has severe limitations 
for building sites because of wetness, high shrink-swell 
potential, and clayey surface material. Basement walls, 
foundations, and footings for dwellings and small commer- 
cial buildings should be designed to prevent structural 
damage from the shrinking and swelling of the soil. 
Drainage tile can be used to prevent damage from exces- 
sive wetness. Sanitary facilities should be connected to 
properly designed sewage lagoons or commercial sewers. 
The surface layer needs to be covered with base material 
if local roads and streets are to function properly. Capa- 
bility unit IVe-8. 

Co—Colo silty clay loam. This is a nearly level, poorly 
drained soil on low benches and alluvial fans of the large 
flood plains that are adjacent to the uplands. It is subject 
to occasional flooding. The areas are narrow and long or 
are fan shaped and range from 20 to more than 100 acres 
in size. 

Typically, the surface layer is black silty clay loam 
about 35 inches thick. The underlying material, to a depth 
of 62 inches is very dark gray silty clay loam. In some 
small areas the surface layer is silt loam or loam, and in a 
few depressional areas adjacent to the lower bottom 
lands, the surface layer is more sticky, and runoff is very 
slow. 

This Colo soil has moderately slow permeability. Runoff 
is slow. The available water capacity is high. The organic 
matter content and natural fertility also are high. The soil 
has high shrink-swell potential. The surface layer is fria- 
ble and is easily tilled if moisture conditions are favora- 
ble. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops, hay, and pasture. It has 
poor potential for most engineering uses. 


This soil is suited to corn, soybeans, small grains, and 
grasses and legumes for hay and pasture. Occasional 
flooding and hillside runoff are problems in most areas. 
Diversions help control runoff from the uplands. Wet 
areas can be drained by shallow ditches, or they can be 
filed by land leveling. Proper management of crop 
residue can help improve tilth and increase water infiltra- 
tion. 

Overgrazing pastures will reduce future production of 
grasses and legumes and increase weed growth. Grazing 
when the soil is too wet causes surface compaction and 
poor tilth. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods help maintain the pasture and soil in good condi- 
tion. 

This soil is suited to development of habitat for open- 
land wildlife. There are no hazards or limitations to be 
concerned about when establishing food and cover plants 
for wildlife. 

This soil has severe limitations for recreational facilities 
and building sites because of occasional flooding and the 
wetness and high shrink-swell potential of the soil. 
Dwellings or small buildings constructed on this soil need 
protection from flooding and surface runoff; extreme 
precautions in design are necessary. Capability unit 11۷-2, 

GaC—Gara loam, 5 to 9 percent slopes. This is a 
moderately sloping, moderately well drained soil on the 
sides of ridges and on narrow ridgetops. Individual areas 
are narrow and irregular in shape and range from 5 to 70 
acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 7 inches thick. The subsoil is about 37 inches 
thick. The upper part is brown and dark yellowish brown 
clay loam, and the lower part is yellowish brown, mottled, 
firm clay loam. The underlying material, to a depth of 66 
inches, is mottled yellowish brown and grayish brown, cal- 
careous, firm clay loam. In some places the surface layer 
is silt loam, and in other places it is less than 6 inches 
thick. 

Included with this soil in mapping are small areas of 
somewhat poorly drained Armstrong and Pershing soils. 
Pershing soils are on the wider, less sloping part of the 
ridgetops, and Armstrong soils are on side slopes. These 
soils make up 5 to 15 percent of this map unit. 

Permeability is moderately slow, and runoff is medium. 
The available water capacity is high. The content of or- 
ganic matter is moderate, and natural fertility is medium. 
The shrink-swell potential is moderate. The surface layer 
is friable, and it is tilled easily within a fairly wide range 
of moisture content. 

Most areas of this soil are farmed. The soil has fair 
potential for cultivated crops and good potential for hay, 
pasture, and trees. It has fair to poor potential for most 
engineering uses. 

This soil is moderately well suited to small grains and 
well suited to grasses and legumes for hay and pasture. It 
has fair suitability for 1-year row crops in rotation with 
grasses. There is a severe hazard of erosion if the soil is 
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used for continuous cultivated crops. Minimum tillage, 
winter cover crops, and grassed waterways can help 
prevent damage from erosion. Some areas have long 
smooth slopes suited to terracing and farming on the con- 
tour. Proper management of crop residue and green 
manure crops help control erosion, maintain or increase 
the organic matter content, improve tilth, and increase 
water infiltration. 

Growing grasses and legumes for pasture and hay is 
very effective in controlling erosion on this soil. Over- 
grazing pastures will reduce future yields of grasses and 
legumes and increase weed growth. Grazing when the soil 
is too wet causes surface compaction, poor tilth, and ex- 
cessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help maintain the pasture and soil in good 
condition. 

This soil is suited to trees; in some small areas there 
are stands of native hardwoods. There are only slight 
limitations to planting or harvesting trees. 

This Gara soil has some moderate limitations for 
recreational development because of slow percolation and 
slope. Camp areas and playgrounds should be located only 
in selected areas on the lesser slopes and where runoff 
can be diverted. This soil has moderate limitations for 
building sites. The main problem is the shrink-swell 
potential of the soil. Basement walls, foundations, and 
footings for dwellings and small commercial buildings 
should be designed to prevent damage to the structure 
from the shrinking and swelling of the soil. Drainage tile 
can be used to prevent damage from excessive wetness. 
Sanitary facilities should be connected to sewage lagoons 
or commercial sewers. The surface layer needs to be 
covered with base material if local roads and streets are 
to function properly. Capability unit IIIe-1. 

GaD—Gara loam, 9 to 14 percent slopes. This is a 
strongly sloping, moderately well drained soil on the side 
slopes of narrow, dissected ridges. The areas are irregular 
in shape and range from 10 to more than 80 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 7 inches thick. The subsoil is about 30 inches 
thick. In the upper part it is dark brown, firm clay loam; 
and in the lower part it is dark yellowish brown, mottled, 
firm clay loam. The underlying material, to a depth of 62 
inches, is mottled, grayish brown and dark yellowish 
brown, calcareous firm clay loam. In several places, on the 
upper part of the slope, erosion has removed most of the 
original surface layer, and the present surface layer con- 
sists mainly of subsoil material. It is brown clay loam. 
These areas make up about 5 to 10 percent of the unit. 

Included with this soil in mapping are small areas of 
Armstrong soils. These soils are near the head of 
drainageways and make up 5 to 10 percent of this map 
unit. 

Permeability is moderately slow, and runoff is medium. 
The available water capacity is high. The content of or- 
ganic matter is moderate, and natural fertility is medium. 
The shrink-swell potential is moderate. The surface layer 


is friable, and it can be tilled easily within a fairly wide 
range of moisture conditions. 

Most areas of this soil are farmed. This soil has fair 
potential for cultivated crops and good potential for hay, 
pasture, and trees. It has fair to poor potential for most 
engineering uses. 

This soil is moderately well suited to small grains and 
well suited to hay and pasture. It has fair suitability for 
1-year row crops in rotation with grasses. The hazard of 
erosion is severe if the soil is used continuously for cul- 
tivated crops. Minimum tillage, winter cover crops, and 
grassed waterways can help prevent damage from ero- 
sion. Some areas have long smooth slopes that are suited 
to terracing and farming on the contour. Proper manage- 
ment of crop residue and green manure crops help control 
erosion, maintain or increase the organic matter content, 
improve tilth, and increase water infiltration. 

Growing grasses and legumes for hay and pasture is ef- 
fective in controlling erosion on this soil. Overgrazing 
pastures will reduce future yields of grasses and legumes 
and increase weed growth. Grazing when the soil is too 
wet causes surface compaction, poor tilth, and excessive 
runoff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet. 
periods help maintain the pasture and soil in good condi- 
tion. 

This soil is suited to trees; in some areas there are 
stands of native hardwoods. There are only slight limita- 
tions to planting or harvesting trees. 

This Gara soil has moderate to severe limitations for 
recreational development because of the steep slopes. 
Slopes are too steep for playgrounds. The shrink-swell 
potential of the soil is a moderate limitation for building 
sites. Basement walls, foundations, and footings for 
dwellings and small commercial buildings should be 
designed to prevent damage to the structure by the 
shrinking and swelling of the soil. Drainage tile can be 
used to help prevent damage from excessive wetness. 
Sanitary facilities should be connected to commercial 
sewers or piped to adjacent areas that are suitable for 
lagoons. The surface layer needs to be covered with base 
material if local roads and streets are to function 
properly. Capability unit IVe-1. 

GaE—Gara loam, 14 to 20 percent slopes. This is a 
moderately steep, moderately well drained soil on side 
Slopes of narrow dissected ridges. The areas are irregular 
in shape and range from 7 to 80 acres in size. 

Typically, the surface layer is very dark grayish brown 
loam about 7 inches thick. The subsoil is about 34 inches 
thick. In the upper part it is brown and dark yellowish 
brown, firm clay loam, and in the lower part it is yel- 
lowish brown, mottled, firm clay loam. The underlying 
material, to a depth of 68 inches, is gray and strong 
brown, calcareous, firm clay loam. In several places most 
of the original surface layer has been removed by erosion, 
and the present surface layer is now brown clay loam. 

Included with this soil in mapping are a few small areas 
of shallow Gasconade soils and rock outcrops. The areas 
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are on the lower side slopes adjacent to the larger. 
drainageways or bottom lands and make up less than 5 
percent of the unit. 

Permeability is moderately slow, and runoff is rapid. 
The available water capacity is high. The content of or- 
ganic matter is moderate, and natural fertility is medium. 
The shrink-swell potential is moderate. The surface layer 
is friable, and it can be tilled easily within a fairly wide 
range of moisture conditions. 

Most areas of this soil are pastureland or hayland or 
are in trees. This soil has good potential for grasses, 
legumes, and trees. It has poor potential for most en- 
gineering uses. 

This soil is too steep for use as cropland and should be 
tilled only when needed in reseeding grasses and legumes. 
Timely use of minimum tillage is necessary to prevent 
damage from severe erosion. Seed should be planted early 
so that a good ground cover can be established before the 
end of the growing season. Nurse crops can be used to 
provide cover late in fall and in winter until the grasses 
and legumes get established. 

Overgrazing pastures can reduce yields of grasses and 
legumes and increase weed growth. Grazing when the soil 
is too wet can cause surface compaction, poor tilth, and 
excessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help maintain the pasture and soil in good 
condition. 

This soil is well suited to trees; in some areas there are 
stands of native hardwoods. There is a hazard of erosion 
and moderate limitations to the use of equipment because 
of the steepness of slopes. These limitations can be over- 
come to some extent by proper management of ground 
cover to control erosion and by using equipment only 
when the surface of the soil is dry and firm. 

This soil has severe limitations for building sites 
because of the steepness of slope and moderate limita- 
tions because of the shrink-swell potential of the soil. If 
dwellings are built on this soil, they should be properly 
designed to prevent structural damage to foundations and 
basement walls by the shrinking and swelling of the soil. 
Drainage tile can be used to prevent damage from exces- 
sive wetness. Also, provisions are needed to prevent or 
divert rapid runoff. The surface layer needs to be covered 
with base material if local roads and streets are to func- 
tion properly. Capability unit VIe-1. 

GbD3—Gara clay loam, 9 to 14 percent slopes, 
severely eroded. This is a strongly sloping, moderately 
well drained soil on side slopes of narrow dissected 
ridges. The areas are irregular in shape and range from 7 
to 40 acres in size. 

Typically, the surface layer consists mostly of subsoil 
material. It is brown clay loam about 7 inches thick. The 
subsoil is about 31 inches thick. In the upper part it is 
dark yellowish brown and yellowish brown, firm clay 
loam, and in the lower part it is yellowish brown, mottled, 
firm clay loam. The underlying material, to a depth of 60 
inches, is grayish brown and strong brown, calcareous, 


firm clay loam. In several places the surface layer is very 
dark grayish brown loam 5 to 8 inches thick. 

Permeability is moderately slow, and runoff is rapid. 
The available water capacity is high. The organic matter 
content is low, and natural fertility is medium. The 
shrink-swell potential is moderate. The surface layer is 
sticky when wet, and tillage is difficult except under op- 
timum moisture conditions. 

Most areas of this soil have been heavily farmed, but 
because of severe damage by erosion the soil has only fair 
potential for hay, pasture, and trees. This soil has a fair 
to good potential for development of habitat for openland 
and woodland wildlife. It has fair to poor potential for 
most engineering uses. 

This soil is suited to grasses and legumes for hay and 
pasture. It is subject to further severe erosion if it is 
used for cultivated crops. When reseeding grasses and 
legumes, minimum tillage, winter cover crops, and 
grassed waterways can help control erosion. If this soil is 
used for small grains, proper management of crop residue 
can help control erosion, maintain or increase the organic 
matter content, improve tilth, and increase water infiltra- 
tion. 

Overgrazing pastures will reduce yields of grasses and 
legumes and increase weed growth. Grazing when the soil 
is too wet causes surface compaction, poor tilth, and ex- 
cessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods help keep the pasture and soil in good condi- 
tion. 

This soil is suited to trees. There are only slight limita- 
tions to planting or harvesting trees. Small gullies in a 
few areas need to be reshaped and seeded to grass to 
provide cover until trees are established. 

This Gara soil is suitable for development of habitat for 
openland and woodland wildlife. It has some limitations 
for food-plot seeding because of slope. These limitations 
can be reduced by timely seeding and proper manage- 
ment to control erosion. 

This Gara soil has moderate to severe limitations for 
recreational development because of steep slopes. Slopes 
are extremely steep for playgrounds but present only 
moderate problems for most other recreation uses. Small 
areas would have to be leveled and runoff diverted. 

This soil has moderate limitations for building sites. 
The main problems are steepness of slope and shrink- 
swell potential of the soil. Basement walls, foundations, 
and footings for dwellings and small commercial buildings 
should be designed to prevent structural damage from 
the shrinking and swelling of the soil. Drainage tile can 
be used to prevent damage from excessive wetness. Sani- 
tary facilities should be connected to commercial sewers 
or piped to adjacent areas that are suitable for lagoons. 
The surface layer needs to be covered with base material 
if local roads and streets are to function properly. Capa- 
bility unit IVe-4. 

GeF—Gasconade flaggy silty clay loam, 14 to 30 per- 
cent slopes. This is a shallow, somewhat excessively 
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drained soil on steep areas adjacent to the flood plains of 
the larger streams and their tributaries. The areas are 
narrow, long, and irregular in shape and range from 20 to 
70 acres in size. 

Typically, the surface layer is black, firm flaggy silty 
clay loam about 6 inches thick. The subsoil is very dark 
grayish brown, firm, flaggy silty clay about 7 inches thick. 
Fractured limestone bedrock is at a depth of 13 inches. In 
some small areas the soil is slightly more than 20 inches 
deep to bedrock. 

Included with this soil in mapping are a few areas of 
shallow soils that are underlain by soft shale and a few 
areas of deep, moderately well drained Gara soils. The 
Gara soils are on the fringes upslope from the Gasconade 
soils. Also included are a few small areas of large loose 
rocks and some bedrock outcrops. 

Permeability in this Gasconade soil is moderately slow, 
and runoff is rapid. The available water capacity is low. 
The organic matter content is moderate, and natural fer- 
tility is low. The soil material above bedrock has 35 to 50 
percent flaggy limestone fragments that are greater than 
3 inches in diameter. The fine soil material is sticky when 
wet. Because of these soil properties all areas are difficult 
to till or reseed. 

Most areas of this soil are in trees or wooded pasture. 
The soil has fair potential for trees and wildlife habitat. It 
has poor potential for cultivated crops, hay, pasture, and 
all engineering uses. 

Growing trees for timber is effective in controlling ero- 
sion on this soil. The main problems in planting and har- 
vesting trees are the hazard of erosion when ground 
cover is removed and the difficulty in using equipment 
because of the steep slopes and rock outcrops. Not over- 
grazing wooded pastures and protecting them from fire 
will insure a continuous ground cover. Crawler-type 
equipment can be used to overcome the problems imposed 
by the steep slopes. Seedling mortality is moderate 
because of the shallow root zone and droughtiness. The 
limitations can be overcome somewhat by timely planting 
and protection from fire and grazing. 

Gasconade soils are fairly well suited to wildlife habitat. 
The main problem is difficulty in establishing plants for 
food and cover. Timely planting of grasses, grains, and 
trees and protection from grazing and fire help to over- 
come this problem. Food plots can be planted on the 
fringe areas or on adjacent soils that are better suited. 

This soil has severe limitations for building sites 
because of the steep slopes and shallow depth to bedrock. 
Most buildings are constructed on adjacent soils. Capabili- 
ty unit VIIs-7. 

GsB—Grundy silt loam, 2 to 5 percent slopes. This is 
a gently sloping, somewhat poorly drained soil on the top 
and on side slopes of wide ridges and on high benches. 
The areas are irregular in shape. Some are long and nar- 
row, others are more than a fourth of a mile wide. They 
range from 10 to several hundred acres in size. 

Typically, the surface layer is black, friable silt loam 
and silty clay loam about 11 inches thick. The subsoil is 


dark grayish brown, and grayish brown, mottled, firm 
silty clay and silty clay loam about 42 inches thick. The 
underlying material, to a depth of 72 inches, is olive gray, 
mottled, silty clay loam. In some small areas the surface 
layer is less than 10 inches thick. 

Included with this soil in mapping are a few small areas 
of poorly drained Haig soils. These nearly level soils are 
on the crest of wide ridges. 

Permeability is slow in this Grundy soil. Runoff is slow. 
The available water capacity, the organic matter content, 
and natural fertility are high. The shrink-swell potential 
is high. The surface layer is friable, but it is tilled easily 
only within a moderate range of moisture content. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops, hay, and pasture (fig. 5). It 
has poor to fair potential for most engineering uses. 

This soil is suited to corn, soybeans, small grains, and 
grasses and legumes for hay and pasture. There is a 
hazard of erosion if the soil is used continuously for cul- 
tivated crops. Minimum tillage, winter cover crops, and 
grassed waterways can help control erosion. Most areas 
are suited to terracing and farming on the contour. 
Proper management of crop residue and green manure 
crops can help control erosion, maintain or increase the 
organic matter content, improve tilth, and increase water 
infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing will reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is too wet will cause 
surface compaction, poor tilth, and excessive runoff. 
Proper stocking rates, pasture rotation, timely deferment 
of grazing, and restricted use during wet periods will help 
maintain the pasture and soil in good condition. 

This Grundy soil has a moderate limitation for recrea- 
tion use because of wetness. This limitation can be over- 
come, however, by resurfacing areas that are subject to 
heavy foot traffic with fine gravel or other suitable 
material. This soil has severe limitations for building 
sites. Basement walls, foundations, and footings for 
dwellings and small commercial buildings should be 
properly designed to prevent structural damage from 
shrinking and swelling of the soil. Drainage tile can be 
used to prevent damage from excessive wetness. Sanitary 
facilities should be connected to properly designed 
sewage lagoons or commercial sewers. The surface layer 
needs to be covered with base material if local roads and 
streets are to function properly. Capability unit IIe-5. 

GuB2—Grundy silty clay loam, 2 to 5 percent slopes, 
eroded. This is a gently sloping, somewhat poorly drained 
soil on long side slopes near the head of small 
drainageways and on high benches. The areas range from 
10 to more than 100 acres in size. 

Typically, the surface layer is very dark gray or very 
dark grayish brown silty clay loam about 7 inches thick. 
The subsoil is about 47 inches thick. The upper part is 
dark grayish brown, mottled, firm silty clay, and the 
lower part is dark grayish brown and olive gray, mottled, 
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firm silty clay loam. The underlying material, to a depth 
of 74 inches, is grayish brown, mottled, silty clay loam. In 
a few small places the surface layer is more than 10 
inches thick. Also, in a few places the present surface 
layer is dark grayish brown silty clay loam because plow- 
ing has mixed the upper part of the subsoil with the 
original surface layer. 

Permeability in this Grundy soil is slow, and runoff is 
medium. The available water capacity is high. The content 
of organic matter is medium, and natural fertility is high. 
The shrink-swell potential is high. The surface layer is 
friable, but it can be tilled easily only within a moderate 
range of moisture conditions. 

Most areas of this soil have been heavily farmed, but 
because of the long slopes and damage by erosion, this 
soil has only fair potential for row crops unless terraces 
and contour farming are used. It has good potential for 
small grains, hay, and pasture, and poor to fair potential 
for most engineering uses. 

This soil is suited to corn and soybeans and is well 
suited to small grains and grasses and legumes for hay 
and pasture. It is subject to further damage by erosion if 
it is used for cultivated crops. Minimum tillage, winter 
cover crops, and grassed waterways can help control ero- 
sion. Most areas are suited to terracing and farming on 
the contour. Proper management of crop residue and 
green manure crops can help control erosion, maintain or 
increase the organic matter content, improve tilth, and in- 
crease water infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing can reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is wet will cause sur- 
face compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods can help main- 
tain the pasture and soil in good condition. 

This Grundy soil has moderate limitations for recrea- 
tion use because of wetness. The wetness can be cor- 
rected by resurfacing areas that are subject to heavy foot 
traffic with fine gravel or other suitable material. Wet- 
ness, frost action, and high shrink-swell potential are 
severe limitations for building sites. Basement walls, 
foundations, and footings for dwellings and small commer- 
cial buildings should be designed to prevent damage to 
the structure from the shrinking and swelling of the soil. 
Drainage tile can be used to help prevent damage from 
excessive wetness. Sanitary facilities should be connected 
to sewage lagoons or commercial sewers. The surface 
layer needs to be covered with base material if local 
roads and streets are to function properly. Capability unit 
1116-5. 

Ha—Haig silt loam. This is a nearly level, poorly 
drained soil on wide ridgetops and on high benches ad- 
jacent to the bottom lands. 

Typically, the surface layer is about 13 inches thick. In 
the upper part it is black, friable silt loam, and in the 
lower part it is very dark gray friable silty clay loam. The 


subsoil is about 59 inches thick. In the upper part it is 
very dark gray, mottled, firm silty clay loam and silty 
clay; in the middle part it is dark gray, mottled, firm silty 
clay; and in the lower part it is grayish brown, mottled, 
firm silty clay loam. The underlying material, to a depth 
of 84 inches, is gray, firm silty clay loam. In a few places 
the lower part of the surface layer is grayish brown silt 
loam. 

Permeability in this Haig soil is very slow. Runoff is 
very slow. The available water capacity is high. The or- 
ganic matter content and natural fertility are high. The 
shrink-swell potential is high. The surface layer is friable, 
but it is tilled easily only under favorable moisture condi- 
tions. It puddles easily if worked when wet. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops, hay, pasture, and habitat 
for wetland wildlife. It has poor potential for most en- 
gineering uses. 

This soil is suited to corn, soybeans, small grains, and 
grasses and legumes for hay and pasture. Minimum til- 
lage and the use of crop residue can help maintain or in- 
crease the organic matter content, improve tilth, and in- 
crease water infiltration. In many places, early planting is 
delayed because of ponded areas and very slow runoff. 
Land grading and the installation of shallow surface 
ditches to remove excess surface water help to overcome 
these problems. 

If this soil is used for hay and pasture, wet areas are a 
problem, and the grass stand will decrease as weeds take 
over. Land smoothing and the installation of shallow sur- 
face ditches help to overcome these problems. Overgraz- 
ing will reduce future yields and increase weed growth. 
Grazing when the soil is too wet can cause surface com- 
paction, poor tilth, and reduction of the stand of grasses 
or legumes. Proper stocking rates, pasture rotation, time- 
ly deferment of grazing, and restricted use during wet 
periods help maintain the pasture and soil in good condi- 
tion. 

This soil is suited to development of habitat for wet- 
land wildlife. There are no hazards or limitations to 
establishing food and cover plants for wildlife. Small shal- 
low water areas can be easily constructed. 

This soil has severe limitations for recreation uses and 
for building sites because of wetness, high shrink-swell 
potential, and the thick, clayey subsoil. Basement walls, 
foundations, and footings for dwellings and small commer- 
cial buildings should be designed to prevent damage to 
the structure from shrinking and swelling of the soil. 
Drainage tile can be used to prevent damage from exces- 
sive wetness. Sanitary facilities should be connected to 
sewage lagoons or commercial sewers. The surface layer 
needs to be covered with base material if local roads and 
streets are to function properly. Capability unit IIw-2. 

Hu—Humeston silt loam. This is a nearly level, poorly 
drained soil on flood plains of small and large streams and 
on low stream terraces. It is subject to occasional flood- 
ing. The areas are narrow and long and range from 10 to 
100 acres in size. 
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Typically, the surface layer is about 23 inches thick. In 
the upper 17 inches it is black, friable silt loam, and in the 
lower 6 inches it is gray, very friable silt loam. The sub- 
soil is firm silty clay loam about 44 inches thick. It is dark 
gray in the upper part and very dark gray in the lower 
part. In several large areas the upper part of the surface 
layer is only about 8 inches thick. Also, in a few areas the 
surface layer is very dark grayish brown loam. 

Included with this soil in mapping are several small 
areas of poorly drained Zook soils. These soils have a silty 
clay loam surface layer that is sticky when wet. They oc- 
cupy the depressions. 

Permeability is very slow in this Humeston soil. Runoff 
is very slow. The available water capacity is high. The or- 
ganic matter content and natural fertility are high. The 
shrink-swell potential is moderate in the surface layer 
and high in the subsoil. The surface layer is friable, and it 
is tilled easily only within a moderate range of moisture 
content. It puddles easily if worked when wet. 

Most areas of this soil are farmed. This soil has good 
potential for cultivated crops, hay, pasture, and the 
development of wildlife habitat. It has poor potential for 
most engineering uses. 

This soil is suited to corn, soybeans, small grains, and 
grasses and legumes. If this soil is used for crops, occa- 
sional flooding and wetness are the main problems. Land 
leveling and properly installed shallow ditches can correct 
surface drainage. Minimum tillage and returning crop 
residue to the surface help maintain or increase the or- 
ganic matter content, improve tilth, and increase water 
infiltration. 

There are problems if this soil is used for hay and 
pasture because the soil is subject to occasional flooding 
and low areas are wet. Land smoothing and installing 
shallow ditches can help overcome these problems. Over- 
grazing or grazing when the soil is too wet causes surface 
compaction, poor tilth, and a reduced stand of grasses or 
legumes. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods can help maintain the pasture and soil in good 
condition. 

This Humeston soil has severe limitations for recrea- 
tion uses and for building sites because of flooding, wet- 
ness, and high shrink-swell potential. If dwellings or small 
buildings are constructed on this soil, protection from 
flooding and extreme precautions in design are necessary. 

This soil is suited to use as wildlife habitat. There are 
no limitations to the development of wetland wildlife. 
There are moderate limitations to establishing grasses, 
shrubs, and trees for other wildlife because of wetness, 
but improving surface drainage in the wet areas helps to 
overcome the limitations. Capability unit IIIw-1. 

LaC—Ladoga silt loam, 5 to 9 percent slopes. This is 
a moderately sloping, moderately well drained soil on 
ridgetops and side slopes of ridges. The areas are narrow 
and irregular in shape and range from 7 to 50 acres in 
size. 


Typically, the surface layer is very dark grayish brown 
silt loam about 7 inches thick. The subsoil is about 55 
inches thick. It is. mainly dark yellowish brown, mottled, 
firm silty clay loam and light silty clay. The underlying 
material, to a depth of 84 inches, is yellowish red, firm 
silty clay loam. In some areas the plow layer is dark gray- 
ish brown silt loam because plowing has mixed the upper 
part of the subsoil with the surface layer. Also, in some 
areas slopes are less than 5 percent. 

Included with this soil in mapping are some small areas 
of somewhat poorly drained Pershing soils. These soils 
are in less sloping areas on the crest of wider ridges and 
near the head of drainageways. They make up about 7 
percent of this map unit. 

Permeability is moderately slow, and runoff is medium. 
The available water capacity is high. The organic matter 
content is moderate, and natural fertility is medium. The 
shrink-swell potential is moderate. The surface layer is 
friable; it can be easily tilled within a moderate range of 
moisture conditions. 

Most areas of this soil are farmed. A few areas are in 
timber. This soil has fair potential for cultivated crops 
and good potential for hay, pasture, trees, and wildlife 
habitat. It has fair to poor potential for most engineering 
uses. 

This soil has fair suitability for eorn, soybeans, and 
small grains and is well suited to grasses and legumes for 
hay and pasture. There is a hazard of severe erosion if 
the soil is used for cultivated erops. Minimum tillage, 
winter cover crops, and grassed waterways can help 
prevent damage from erosion. Many areas are suited to 
terracing and farming on the contour, which also help 
prevent damage from erosion. Proper management of 
crop residue and green manure crops help control erosion, 
maintain or increase the organic matter content, improve 
tilth, and increase water infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing will reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is too wet causes sur- 
face compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help maintain 
the pasture and soil in good condition. 

This soil is well suited to trees; a few areas remain in 
native hardwoods. Seedlings survive and grow well if 
competing vegetation is controlled or removed by site 
preparation and spraying or cutting. 

Ladoga soils are well suited to development of habitat 
for openland and woodland wildlife. There are no limita- 
tions to establishing food and cover plants for wildlife. 

This soil has moderate limitations for camp areas and 
playgrounds because of slow percolation. Play areas and 
walkways may require resurfacing. Ladoga soils have 
moderate limitations for building sites. Basement walls, 
foundations, and footings for dwellings and small 
buildings should be designed to prevent structural 
damage caused by shrinking and swelling of the soils. 
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Drainage tile can be used to prevent damage from exces- 
sive wetness. All sanitary facilities should be connected to 
sewage lagoons or commercial sewers. The surface will 
have to be covered with base material if local roads and 
streets are to function properly. Capability unit 1116-1. 

LgB—Lagonda silt loam, 2 to 5 percent slopes. This 
is a gently sloping, somewhat poorly drained soil on the 
top and side slopes of ridges. The areas are narrow and 
about one-fourth to one-half mile in length and range 
from 10 to 50 acres in size. 

Typically, the surface layer is black silt loam about 11 
inches thick. The subsoil is about 57 inches thick. In the 
upper part it is dark grayish brown, mottled, firm silty 
clay loam; in the middle part it is grayish brown, mottled, 
firm silty clay; and in the lower part it is yellowish 
brown, mottled, firm silty clay. The underlying material, 
to a depth of 74 inches, is yellowish brown and gray, firm 
clay loam. In a few small places the surface layer is loam, 
and the subsoil has a few small pebbles. 

Permeability is slow in this Lagonda soil. Runoff is 
slow. The available water capacity is high. The organic 
matter content and natural fertility are high. The shrink- 
swell potential is high. The surface layer is friable, but it 
is tilled easily only within a moderate range of moisture 
content. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops, hay, and pasture. It has 
poor to fair potential for most engineering uses. 

This soil is well suited to corn, soybeans, small grains, 
and grasses and legumes for hay and pasture. There is a 
hazard of erosion if the soil is used continuously for cul- 
tivated crops. Minimum tillage, winter cover crops, and 
grassed waterways can help prevent damage from ero- 
sion. Many areas are suited to terracing and farming on 
the contour. Crop residue left on the surface and green 
manure crops can help control erosion, maintain or in- 
crease the organic matter content, improve tilth, and in- 
crease water infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing reduces future 
production of grasses and legumes and increases weed 
growth. Grazing when the soil is too wet causes surface 
compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help maintain 
the pasture and soil in good condition. 

This Lagonda soil has a moderate limitation for recrea- 
tion uses because of wetness. This limitation can be over- 
come, however, by resurfacing areas subject to heavy foot 
traffic with fine gravel or other suitable material. This 
soil has severe limitations for building sites. Basement 
walls, foundations, and footings for dwellings and small 
commercial buildings should be designed to prevent 
damage to the structure from shrinking and swelling of 
the soil. Drainage tile can be used to prevent damage 
from excessive wetness. Sanitary facilities should be con- 
nected to sewage lagoons or commercial sewers. The sur- 
face layer needs to be covered with base material if local 


roads and streets are to function properly. Capability unit 
Ile-5. 

LgC2—Lagonda silt loam, 5 to 9 percent slopes, 
eroded. This is a moderately sloping, somewhat poorly 
drained soil on the top and upper side slopes of ridges 
and on high benches. The areas are irregular in shape and 
range from 10 to more than 100 acres in size. 

Typically, the surface layer is black silt loam about 7 
inches thick. The subsoil is about 54 inches thick. In the 
upper part it is dark grayish brown and grayish brown, 
mottled, firm silty clay, and in the lower part it is yel- 
lowish brown, mottled, firm silty clay. The underlying 
material, to a depth of 72 inches, is strong brown and 
gray, firm clay loam. In some places the present surface 
layer is dark grayish brown silty clay loam because plow- 
ing has mixed the upper part of the subsoil with the 
original surface layer. Also, in a few places the surface 
layer is brown clay loam. 

Permeability is slow in this Lagonda soil. Runoff is 
medium. The available water capacity is high. The organic 
matter content is moderate, and natural fertility is high. 
The shrink-swell potential is high. The surface layer is 
friable, but it is tilled easily only within a moderate range 
of moisture content. 

Most areas of this soil are farmed. This soil has fair 
potential for cultivated crops and good potential for hay 
and pasture. It has poor to fair potential for most en- 
gineering uses. 

This soil is suited to corn and soybeans and is well 
suited to small grains and grasses and legumes for hay 
and pasture. There is a hazard of further serious erosion 
if the soil is used for cultivated crops. Minimum tillage, 
winter cover crops, and grassed waterways can help 
prevent damage from erosion. Most areas are suited to 
terracing and farming on the contour. Crop residue left 
on the surface and green manure crops can help control 
erosion, maintain or increase the organic matter content, 
improve tilth, and increase water infiltration. 

Growing grasses and legumes for pasture and hay is 
very effective in controlling erosion. Overgrazing can 
reduce future production of grasses and legumes and in- 
crease weed growth. Grazing when the soil is too wet 
causes surface compaction, poor tilth, and excessive ru- 
noff. Proper stocking rates, pasture rotation, timely 
deferment of grazing, and restricted use during wet 
periods can help maintain the pasture and soil in good 
condition. 

This Lagonda soil has moderate limitations for most 
recreation uses because of wetness. It has severe limita- 
tion for playgrounds because of the steepness of the 
slope. Play areas and walkways require resurfacing with 
fine gravel or other suitable material. Areas too steep for 
playgrounds could be leveled and then the topsoil 
replaced and reseeded. This soil has severe limitations for 
building sites. Basement walls, foundations, and footings 
for dwellings and small commercial buildings should be 
designed to prevent structural damage from the shrinking 
and swelling of the soil. Drainage tile can be used to 
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prevent damage from excessive wetness. Sanitary facili- 
ties should be connected to sewage lagoons or commercial 
sewers. The surface layer needs to be covered with base 
material if local roads and streets are to function 
properly. Capability unit IIIe-5. 

LhC3—Lagonda silty clay loam, 5 to 9 percent 
slopes, severely eroded. This is a moderately sloping, 
somewhat poorly drained soil on upper side slopes of 
ridges and on high benches. The areas are irregular in 
shape and range from 10 to 55 acres in size. 

Typieally, the surface layer is dark gray or very dark 
grayish brown silty clay loam about 7 inches thick. The 
subsoil is about 49 inches thick. In the upper part it is 
dark grayish brown, mottled, firm silty clay, and in the 
lower part it is yellowish brown, mottled, firm silty clay. 
The underlying material, to a depth of 67 inches, is strong 
brown and gray firm clay loam. In a few places, the sur- 
face layer is black silt loam. In several places it is brown 
clay loam. 

Permeability is slow in this Lagonda soil. Runoff is 
rapid. The available water capacity is moderate. The or- 
ganic matter content is low, and natural fertility is medi- 
um. The shrink-swell potential is high. The surface layer 
is sticky when wet, and it is difficult to till except under 
optimum moisture conditions. 

Most areas of this soil are farmed. This soil has poor 
potential for cultivated crops and fair potential for hay 
and pasture. It has good potential for wildlife habitat 
development and poor to fair potential for most engineer- 
ing uses. 

This soil is suited to small grains and grasses and 
legumes for hay and pasture. There is a hazard of further 
serious erosion if the soil is used for cultivated crops. 
Minimum tillage, winter cover crops, and grassed water- 
ways can help prevent damage from erosion. Most slopes 
are suited to terraces, but construction of the terraces ex- 
poses the upper part of the subsoil and the clayey texture 
of the subsoil makes tillage and management of the ter- 
races and channels difficult. Proper management of crop 
residue helps control erosion, maintain the organic matter 
content and tilth, and increase water infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing can reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is too wet causes sur- 
face compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help maintain 
the pasture and soil in good condition. 

This Lagonda soil is suited to the development of 
habitat for openland and woodland wildlife. There are 
some limitations to establishing food plots because of 
slope and wetness. These limitations can be overcome by 
timely seeding and practices for controlling erosion. 

This soil has moderate limitations for recreation uses 
because of wetness. It has severe limitations for 
playgrounds because of the steepness of the slope. Play 
areas and walkways require resurfacing with fine gravel 


or other suitable material. Areas too steep for 
playgrounds could be leveled and then the topsoil 
replaced and reseeded. This soil has severe limitations for 
building sites. Basement walls, foundations, and footings 
for dwellings and small commercial buildings should be 
designed to prevent structural damage from the shrinking 
and swelling of the soil. Drainage tile can be used to 
prevent damage from excessive wetness. Sanitary facili- 
ties should be connected to sewage lagoons or commercial 
sewers. The surface layer needs to be covered with base 
material if local roads and streets are to function 
properly. Capability unit IVe-8. 

LmC2—Lamoni clay loam, 5 to 9 percent slopes, 
eroded. This is a moderately sloping, somewhat poorly 
drained soil on upper side slopes of ridges. The areas are 
irregular in shape and range from 10 to over 100 acres in 
size. 

Typically, the surface layer is black clay loam about 9 
inches thick. The subsoil is about 35 inches thick. It is 
mainly dark yellowish brown, dark grayish brown and 
grayish brown, mottled, firm clay and strong brown clay 
loam. The underlying material, to a depth of 66 inches, is 
grayish brown and yellowish brown clay loam. In some 
places the present surface layer is brown clay loam 
because plowing has mixed the upper part of the subsoil 
with the original surface layer. 

Included with this soil in mapping are several small 
areas of moderately well drained Shelby soils. These soils 
are on the lower steeper slopes and make up about 5 to 
12 percent of this map unit. 

Permeability is very slow in this Lamoni soil. Runoff is 
medium. The available water capacity is moderate. The 
organic matter content is moderate, and natural fertility 
is high. The shrink-swell potential of the subsoil is high. 
The surface layer is friable, but it is tilled easily only 
within a moderate range of moisture content. 

Most areas of this soil are farmed. This soil has fair 
potential for cultivated crops and good potential for hay 
and pasture. It has poor potential for most engineering 
uses. 

This soil is suited to corn, soybeans, and well suited to 
small grains and grasses and legumes for hay and 
pasture. There is a hazard of further serious erosion if 
the soil is used for cultivated crops. Minimum tillage, 
winter cover crops, and grassed waterways help prevent 
erosion. Most areas are suited to terracing and farming 
on the contour (fig. 6). Crop residue left on the surface 
and green manure crops help control erosion, maintain or 
increase the organic matter content, improve tilth, and in- 
crease water infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing can reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is too wet causes sur- 
face compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help maintain 
the pasture and soil in good condition. 
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This Lamoni soil has moderate to severe limitations for 
recreation uses because of wetness. Play areas and walk- 
ways require resurfacing with fine gravel or other suita- 
ble material. This soil has severe limitations for building 
sites. Basement walls, foundations, and footings for 
dwellings and small commercial buildings should be 
properly designed to prevent damage to the structure 
from shrinking and swelling of the soil. Drainage tile can 
be used to prevent damage from excessive wetness. Sani- 
tary facilities should be connected to sewage lagoons or 
commercial sewers. The surface layer will have to be 
covered with base material if local roads and streets are 
to function properly. Capability unit IIIe-5. 

LmC3—Lamoni clay loam, 5 to 9 percent slopes, 
severely eroded. This is a moderately sloping, somewhat 
poorly drained soil on shoulders of upper side slopes. The 
areas are irregular in shape and range from 10 to more 
than 50 acres in size. 

Typically, the surface layer is brown clay loam about 7 
inches thick. The subsoil is about 30 inches thick. In the 
upper part it is dark yellowish brown, mottled, firm clay; 
in the middle part it is dark grayish brown and grayish 
brown, mottled, firm clay; and in the lower part it is 
grayish brown and strong brown clay loam. The underly- 
ing material, to a depth of 60 inches, is grayish brown and 
yellowish brown clay loam. In a few places the surface 
layer is black clay loam. 

Included with this soil in mapping are some areas of 
moderately well drained Shelby soils. These soils are on 
the lower steeper side slopes and make up about 5 to 12 
percent of the map unit. 

Permeability is very slow in this Lamoni soil. Runoff is 
rapid. The available water capacity is moderate. The or- 
ganic matter content is low, and natural fertility is medi- 
um. The shrink-swell potential is high. The surface layer 
is sticky when wet, and it is difficult to till except under 
optimum moisture conditions. 

Most areas of this soil are farmed. This soil has poor 
potential for cultivated crops and fair potential for hay 
and pasture. It has good potential for the development of 
habitat for openland wildlife and poor potential for most 
engineering uses. 

This soil is suited to small grains and grasses and 
legumes for hay and pasture. There is a serious hazard of 
erosion if the soil is used for cultivated crops. Minimum 
tillage, winter cover crops, and grassed waterways can 
help prevent erosion. Most slopes are suited to terraces, 
but construction of the terraces exposes the upper part of 
the subsoil, and the clay texture of the subsoil makes til- 
lage and management of the terraces and channels dif- 
ficult. Crop residue left on the surface and green manure 
crops help control erosion, maintain or increase the or- 
ganic matter content, improve tilth, and increase water 
infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing can reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is too wet causes sur- 


face compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods can help main- 
tain the pasture and soil in good condition. 

This Lamoni soil is suited to development of habitat for 
openland and woodland wildlife. There are some limita- 
tions to establishing food and cover plantings because of 
slope, surface texture, and wetness. These limitations can 
be overcome by timely seeding and practices for ርዐክ- 
trolling erosion. 

This soil has moderate to severe limitations for recrea- 
tion uses because of wetness. Play areas and walkways 
require resurfacing with fine gravel or other suitable 
material. This soil has severe limitations for building 
sites. Basement walls, foundations, and footings for 
dwellings and small commercial buildings should be 
designed to prevent damage to the structure from shrink- 
ing and swelling of the soil. Drainage tile can be used to 
prevent damage from excessive wetness. Sanitary facili- 
ties should be connected to properly designed sewage 
lagoons or commercial sewers. The surface layer needs to 
be covered with base material if local roads and streets 
are to function properly. Capability unit IVe-8. 

No—Nodaway silt loam. This is a nearly level, 
moderately well drained soil on the flood plain of large 
streams, adjacent to the old stream channels (fig. 7). It is 
subject to occasional flooding. The areas are irregular in 
Shape. They are 300 feet to about one-fourth mile wide 
and one-half mile to several miles long. 

Typically, the surface layer is very dark grayish brown 
silt loam about 15 inches thick. The underlying material, 
to a depth of 75 inches, is very dark grayish brown silt 
loam; it has many thin layers of dark grayish brown silt 
loam or very fine sandy loam. In several places the sur- 
face layer is dark grayish brown loam or very fine sandy 
loam. 

Included with this soil in mapping are poorly drained 
Humeston soils in several areas that are lower and more 
distant from the stream channel. Also included, in low 
lying, half-moon shaped areas in the meanders of stream 
channel, are soils that have a surface layer of loam or 
very fine sandy loam underlain by sand. These areas are 
10 to 20 feet lower than the adjoining Nodaway soils and 
are flooded more frequently. Small sandy spots are shown 
on the map by a symbol for sand. Most of these spots are 
along the Thompson River in the northern part of the 
county; the areas are best suited to timber and wildlife 
habitat. 

Permeability is moderate in this Nodaway soil. Runoff 
is slow. The available water capacity is high. The organic 
matter content and natural fertility are high. The surface 
layer is friable and is easily tilled within a wide range of 
moisture content. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops, hay, pasture, trees, and 
woodland wildlife habitat. It has poor potential for most 
engineering uses. It is a good source of topsoil and daily 
cover for landfill. 
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This soil is suited to corn, soybeans, small grains, and 
grasses and legumes. Occasional flooding is the only 
problem in using this soil for crops. Land smoothing can 
improve surface drainage, which is needed in a few 
places. Minimum tillage and crop residue management 
help maintain or improve the organic matter content, fer- 
tility, and soil tilth. 

If this soil is used to grow hay, occasional flooding may 
cause some damage or loss of the crop. Alfalfa grows well 
if flooding is controlled. 

This Nodaway soil is well suited to trees and food and 
cover plants for wildlife. There are no hazards or limita- 
tions for growing trees or establishing habitat for open- 
land and woodland wildlife. 

This soil has severe limitations for building sites 
because of occasional flooding. Dwellings or small 
buildings constructed on this soil must be protected from 
flooding. Capability unit IIw-4. 

PeB—Pershing silt loam, 2 to 5 percent slopes. This 
is a gently sloping, somewhat poorly drained soil on the 
top and side slopes of narrow ridges. The areas are nar- 
row and irregular in shape. They range from 10 to 50 
acres in size. 

Typically, the surface layer is very dark grayish brown 
silt loam about 6 inches thick. The subsoil is about 31 
inches thick. In the upper part it is brown and dark yel- 
lowish brown, mottled, firm silty clay loam; in the middle 
part it is dark grayish brown, mottled, firm silty clay; and 
in the lower part it is grayish brown, mottled, firm silty 
clay loam. The underlying material, to a depth of 70 
inches, is grayish brown and dark yellowish brown, mot- 
tled, silty clay loam. In several small places the surface 
layer is more than 10 inches thick. 

Permeability is slow in this Pershing soil. Runoff is 
slow. The available water capacity is high. The organic 
matter content is moderate, and natural fertility is medi- 
um. The shrink-swell potential of the subsoil is high. The 
surface layer is friable, but it is tilled easily only within a 
moderate range of moisture content. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops and hay and pasture. It has 
poor to fair potential for most engineering uses. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. There is a 
hazard of erosion if the soil is used for cultivated crops. 
Minimum tillage, winter cover crops, and grassed water- 
ways can help prevent damage from erosion. Most areas 
are suited to terracing and farming on the contour. Crop 
residue left on the surface and green manure crops help 
control erosion, maintain or increase the organic matter 
content, improve tilth, and increase water infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing can reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is too wet causes sur- 
face compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods can help main- 
tain the pasture and soil in good condition. 


This soil is suited to development of habitat for open- 
land wildlife. There are no hazards or limitations to be 
concerned about in establishing food and cover plants for 
wildlife. 

This Pershing soil has a moderate limitation for recrea- 
tion uses because of wetness. This limitation can be over- 
come, however, by resurfacing areas that are subject to 
heavy foot traffic with fine gravel or other suitable 
material. This soil has severe limitations for building 
sites. Basement walls, foundations, and footings for 
dwellings and small commercial buildings should be 
designed to prevent structural damage from the shrinking 
and swelling of the soil. Drainage tile can be used to 
prevent damage from excessive wetness. Sanitary facili- 
ties should be connected to sewage lagoons or commercial 
sewers. The surface layer needs to be covered with base 
material if local roads and streets are to function 
properly. Capability unit 1116-5, 

PeC—Pershing silt loam, 5 to 9 percent slopes. This 
is a moderately sloping, somewhat poorly drained soil on 
the top and upper side slopes of narrow ridges. The areas 
are irregular in shape. They range from 10 to 60 acres in 
size. 

Typically, the surface layer is very dark gray brown 
silt loam about 6 inches thick. The subsoil is about 36 
inches thick. In the upper part it is dark grayish brown, 
mottled, firm silty clay loam and silty clay; in the lower 
part it is dark yellowish brown, mottled, firm silty clay 
loam. The underlying material, to a depth of 72 inches, is 
grayish brown, mottled silty clay loam. In several places 
the present surface layer is brown silty clay loam because 
plowing has mixed the upper part of the subsoil with the 
original surface layer. In several places the subsoil is 
more than 10 percent sand and has some small pebbles. 

Included with this soil in mapping are moderately well 
drained Ladoga soils in a few small areas on lower slopes 
adjacent to Gasconade soils. 

Permeability is slow in this Pershing soil. Runoff is 
medium. The available water capacity is high. The organic 
matter content is moderate, and natural fertility is medi- 
um. The shrink-swell potential of the subsoil is high. The 
surface layer is friable, but it is tilled easily only within a 
moderate range of moisture content. 

Most areas of this soil are farmed. The soil has fair 
potential for cultivated crops and good potential for hay 
and pasture and for the development of wildlife habitat. 
It has poor to fair potential for most engineering uses. 

This soil is suited to corn and soybeans and well suited 
to small grain and grasses and legumes for hay and 
pasture. There is a serious hazard of erosion if the soil is 
used for cultivated crops. Minimum tillage, winter cover 
crops, and grassed waterways can help prevent damage 
from erosion. Many areas are suited to terracing and 
farming on the contour. Proper management of crop 
residue and green manure crops can help control erosion, 
maintain or increase the organic matter content, improve 
tilth, and increase water infiltration. 
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Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing can reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is too wet causes sur- 
face compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods can help main- 
tain the pasture and soil in good condition. 

This soil is suited to development of habitat for open- 
land and woodland wildlife. There are no hazards or 
limitations to be concerned about in establishing food and 
cover plants for wildlife. 

This Pershing soil has a moderate limitation for most 
recreation uses because of wetness. This limitation can be 
overcome, however, by resurfacing areas that are subject 
to heavy foot traffic with fine gravel or other suitable 
material. Areas that are too steep for playgrounds can be 
leveled and then the topsoil replaced and reseeded. This 
soil has severe limitations for building sites. Basement 
walls, foundations, and footings for dwellings and small 
commercial buildings should be designed so that the 
structure is not damaged by the shrinking and swelling of 
the soil. Drainage tile can be used to prevent damage 
from excessive wetness. Sanitary facilities should be con- 
nected to properly designed sewage lagoons or commer- 
cial sewers. The surface layer should be covered with 
base material if local roads and streets are to function 
properly. Capability unit IIIe-5. 

PgC3—Pershing silty clay loam, 5 to 9 percent 
slopes, severely eroded. This is a moderately sloping, 
somewhat poorly drained soil on side slopes. The areas 
are irregular in shape and range from 7 to 25 acres in 
size. 

Typically, the surface layer is brown silty clay loam 
about 6 inches thick. The subsoil is about 27 inches thick. 
In the upper part it is dark yellowish brown, mottled, 
firm silty clay loam; in the middle part it is dark grayish 
brown, mottled, firm silty clay; and in the lower part it is 
grayish brown, mottled, firm silty clay loam. The underly- 
ing material, to a depth of 65 inches, is mottled, grayish 
brown and dark yellowish brown silty clay loam. In a few 
places the surface layer is very dark brown silt loam, and 
in several places the surface layer and subsoil are more 
than 10 percent sand and contain some small pebbles. 

Permeability is slow in this Pershing soil. Runoff is 
rapid. The available water capacity is high. The organic 
matter content and natural fertility are low. The surface 
layer is sticky when wet, and it is difficult to till except 
under optimum moisture conditions. 

Most areas of this soil are used for hay and pasture. 
The soil has fair potential for small grain and for hay and 
pasture; it has fair potential for wildlife habitat and poor 
to fair potential for most engineering uses. 

This soil is suited to grasses and legumes for hay and 
pasture. There is a serious hazard of erosion if the soil is 
used for cultivated crops. Minimum tillage, winter cover 
crops, and grassed waterways can help prevent damage 
from erosion. Some slopes are suited to terracing, but ter- 


racing exposes the subsoil, and the clayey texture of the 
subsoil makes tillage and management of the terraces and 
channels difficult. Proper management of crop residue can 
help control erosion, maintain the organic matter content, 
improve tilth, and increase water infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing can reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is too wet causes sur- 
face compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods can help main- 
tain the pasture and soil in good condition. 

This Pershing soil is suited to the development of 
habitat for openland and woodland wildlife. There are 
some limitations to be concerned about in establishing 
food and cover plants for wildlife because of the slope, 
the texture of the surface layer, and wetness. The limita- 
tions can be overcome, however, by timely seeding and by 
using erosion control practices. 

This soil has a moderate limitation for most recreation 
uses because of wetness. This limitation can be overcome, 
however, by resurfacing areas that are subject to heavy 
foot traffic with fine gravel or other suitable material. 
Areas that are too steep for playgrounds can be leveled 
and then the topsoil replaced and reseeded. The limita- 
tions for building sites are severe. Basement walls, foun- 
dations, and footings for dwellings and small commercial 
buildings should be designed so that the structure is not 
damaged by the shrinking and swelling of the soil. 
Drainage tile can be used to prevent damage from exces- 
sive wetness. Sanitary facilities should be connected to 
properly designed sewage lagoons or commercial sewers. 
The surface layer should be covered with base material if 
local roads and streets are to function properly. Capabili- 
ty unit IVe-8. 

Pt—Pits, quarries. Pits and quarries consist of open 
excavations from which soil material has been removed to 
expose the underlying limestone bedrock. A few small 
pits are abandoned coal mines. Coal was removed out of 
the hillside, and the exposed area is covered with debris 
left from the loading and processing of the coal. One large 
area is a sand pit on the Thompson River northeast of 
Mt. Moriah. The sand is taken from sandbars along the 
channel of the river and processed and stockpiled on the 
adjoining bottom lands. There is one area of this map unit 
near Melbourne where the debris contained mostly soil 
material, and it was left smooth enough that the area 
could be used for pasture. 

The typical quarry has a vertical face or exposure of 
the rock formation being mined. These exposures are 20 
to 40 feet high. Above this vertical rock face the overbur- 
den of glacial-deposited material is 15 to 25 feet thick in 
most places. The overburden is removed and stockpiled 
on adjoining undisturbed areas or put back in previously 
mined pits. 

Pits and quarries are not suitable for use as cropland or 
pasture because they have very little soil material or are 
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too steep. Weeds and brush grow on the stockpiled soil 
material. Many of the abandoned deep pits have no outlet 
for drainage and fill up with water. With proper reclama- 
tion most quarries have potential for use as wildlife 
habitat or for recreation uses. 

ShD—Shelby loam, 9 to 14 percent slopes. This is a 
strongly sloping, moderately well drained soil on lower 
side slopes of narrow dissected ridges. The areas are ir- 
regular in shape and range from 10 to more than 100 
acres in size. 

Typically, the surface layer is black and very dark 
brown loam about 13 inches thick. The subsoil is about 21 
inches thick. In the upper part it is dark yellowish brown 
clay loam, and in the lower part it is yellowish brown, 
mottled, firm clay loam. The underlying material, to a 
depth of 72 inches, is yellowish brown, mottled, calcare- 
ous, firm clay loam. In many small places the surface 
layer is less than 10 inches thick. In a few places, erosion 
has removed most of the original surface layer, and the 
present surface layer is brown clay loam from the upper 
part of the subsoil. 

Included with this soil in mapping are somewhat poorly 
drained Adair soils in several small areas on the upper 
part of slopes. The Adair soils make up 5 to 10 percent of 
this map unit. 

Permeability is moderately slow in this Shelby soil. Ru- 
noff is medium. The available water capacity is high. The 
organic matter content and natural fertility are high. The 
shrink-swell potential is moderate. The surface layer is 
friable, and it is tilled easily within a fairly wide range of 
moisture content. 

Most areas of this soil are farmed. The soil has fair 
potential for cultivated crops and good potential for hay 
and pasture. It has fair to poor potential for most en- 
gineering uses. 

This soil is moderately well suited to corn and soybeans 
and well suited to small grain and grasses and legumes 
for hay and pasture. There is a severe hazard of erosion 
if the soil is used for cultivated crops. Minimum tillage, 
winter cover crops, and grassed waterways can help 
prevent erosion. Some areas are suited to terracing and 
farming on the contour. Proper management of crop 
residue and green manure crops can help control erosion, 
maintain or increase the organic matter content, improve 
tilth, and increase water infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing can reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is too wet causes sur- 
face compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods can help main- 
tain the pasture and soil in good condition. 

This Shelby soil has moderate to severe limitations for 
recreational development because of steep slopes and 
wetness. Slopes are too steep for playgrounds, but they 
cause only moderate problems for other uses. Areas that 
are too steep can be leveled and the runoff diverted. The 


topsoil should then be replaced and reseeded. Areas sub- 
ject to heavy foot traffic can be resurfaced with fine 
gravel or other suitable material. 

This soil has moderate limitations for building sites im- 
posed mainly by the shrink-swell potential and slope. 
Basement walls, foundations, and footings for dwellings 
should be properly designed to prevent structural damage 
from the shrinking and swelling of the soil. Drainage tile 
can be used to prevent damage from excessive wetness. 
The areas are too steep for small commercial buildings. 
Sites need to be leveled if buildings are to be constructed 
on this soil, and runoff needs to be diverted. Sanitary 
facilities should be connected to commercial sewers or 
piped to adjacent areas that are suitable for lagoons. The 
surface layer needs to be covered with base material if 
roads and streets are to function properly. Capability unit 
1116-1. 

ShE—Shelby loam, 14 to 20 percent slopes. This is a 
moderately steep, moderately well drained soil on the 
lower side slopes of valleys and narrow dissected ridges. 
The areas are irregular in shape and range from 10 to 80 
acres in size. 

Typically, the surface layer is black and very dark 
brown loam about 12 inches thick. The subsoil is about 18 
inches thick. In the upper part it is dark brown and dark 
yeliowish brown clay loam, and in the lower part it is yel- 
lowish brown, firm clay loam. The underlying material, to 
a depth of 66 inches, is yellowish brown, mottled, calcare- 
ous, firm clay loam. In many small places, the surface 
layer is less than 10 inches thick. In a few places, erosion 
has removed most of the original surface layer, and the 
present surface layer is brown clay loam from the upper 
part of the subsoil. 

Permeability is moderately slow in this Shelby soil. Ru- 
noff is rapid. The available water capacity is high. The or- 
ganic matter content and natural fertility are high. The 
shrink-swell potential is moderate. The surface layer is 
friable, and it is tilled easily within a fairly wide range of 
moisture content. 

This soil has good potential for hay and pasture, and 
most areas are in hay or pasture. The soil has poor poten- 
tial for most engineering uses. 

This soil is poorly suited to cultivated crops because of 
steep slopes. There is a severe hazard of erosion if the 
soil is used for cultivated crops. If the soil is used for 
crops, minimum tillage on the contour, winter cover crops, 
and grassed waterways can help control erosion. 

Reseeding pastures to more productive grasses and 
legumes generally requires some tillage in preparing a 
suitable seedbed. Tillage and seeding should be timely to 
insure a vegetative cover during winter. 

Overgrazing is a problem in areas used for pasture and 
hay. It can reduce future production of grasses and 
legumes and increase weed growth. Grazing when the soil 
is too wet causes surface compaction, poor tilth, and ex- 
cessive runoff. Proper stocking rates, pasture rotation, 
timely deferment of grazing, and restricted use during 
wet periods can help maintain the pasture and soil in 
good condition. 
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This soil has severe limitations for most recreational 
development and for building sites because of steepness 
of slope. Limitations for paths and trails are moderate 
because of the slope. If dwellings are built on this soil, 
they should be designed in a way that the shrinking and 
swelling of the soil does not damage the foundation and 
basement walls. Drainage tile can be used to prevent 
damage from excessive wetness. Provisions to prevent or 
divert rapid runoff should be made. The surface layer 
should be covered with base material if roads and streets 
are to function properly. Capability unit IVe-1. 

SkD3—Shelby clay loam, 9 to 14 percent slopes, 
severely eroded. This is a strongly sloping, moderately 
well drained soil on lower side slopes of valleys and nar- 
row dissected ridges. The areas are irregular in shape and 
range from 7 to more than 75 acres in size. 

Typically, the surface layer is dark brown clay loam 
about 7 inches thick. The subsoil is about 18 inches thick. 
In the upper part it is dark yellowish brown clay loam, 
and in the lower part it is yellowish brown, mottled, firm 
clay loam. The underlying material, to a depth of 58 
inches, is yellowish brown, mottled, calcareous, firm clay 
loam. In several places the surface layer is black loam. 

Included with this soil in mapping are somewhat poorly 
drained Adair soils in several small areas on the upper 
part of the slope. These areas make up about 5 to 10 per- 
cent of this map unit. 

Permeability is moderately slow in this Shelby soil. Ru- 
noff is rapid. The available water capacity is high. The 
content of organic matter is low, and natural fertility is 
medium. The shrink-swell potential is moderate. The sur- 
face layer is sticky when wet, and it is difficult to till ex- 
cept under optimum moisture conditions. 

Most of this soil has been farmed. The soil has poor 
potential for cultivated crops and fair potential for hay 
and pasture. It has good potential for the development of 
habitat for woodland wildlife. It has fair to poor potential 
for most engineering uses. 

This soil is suited to grasses and legumes for hay and 
pasture. There is a severe hazard of erosion if the soil is 
used for cultivated crops. If this soil is used for crops, 
minimum tillage, winter cover crops, and grassed water- 
ways can help prevent erosion, maintain or increase the 
organic matter content, improve tilth, and increase water 
infiltration. 

In establishing or reseeding grasses and legumes, 
minimum tillage and timely seeding help insure a plant 
cover in winter. Overgrazing can reduce future produc- 
tion of grasses and legumes and increase weed growth. 
Grazing when the soil is too wet causes surface compac- 
tion and excessive runoff. Small gullies in a few areas 
need to be reshaped and reseeded to grasses. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help maintain 
the pasture and soil in good condition. 

This Shelby soil is suited to the development of habitat 
for woodland wildlife. The slope imposes some limitations 
to the establishment of food and cover plants for wildlife. 


These limitations can be overcome by timely seeding and 
proper management to control erosion. 

This soil has moderate to severe limitations for recrea- 
tional development because of steep slopes and wetness. 
Some areas are too steep for playgrounds, but they can 
be leveled and runoff can be diverted. The topsoil should 
then be replaced and reseeded. Areas subject to heavy 
foot traffic can be resurfaced with fine gravel or other 
suitable material. 

This soil has moderate limitations for building sites. 
The main problems are caused by the shrink-swell poten- 
tial and slope. Basement walls, foundations, and footings 
for dwellings should be designed so that there is no struc- 
tural damage from the shrinking and swelling of the soil. 
Drainage tile can be used to prevent damage from exces- 
sive wetness. Sanitary facilities should be connected to 
commercial sewers or piped to adjacent areas that are 
suitable for lagoons. The surface layer should be covered 
with base material if roads and streets are to function 
properly. Capability unit IVe-4. 

SkE3—Shelby clay loam, 14 to 20 percent slopes, 
severely eroded. This is a moderately steep, moderately 
well drained soil on the lower side slopes of narrow dis- 
sected ridges. The areas are irregular in shape and range 
from 7 to 50 acres or more in size. 

Typically, the surface layer is dark brown clay loam 
about 6 inches thick. The subsoil is about 19 inches thick. 
In the upper part it is dark yellowish brown clay loam, 
and in the lower part it is yellowish brown, mottled, firm 
clay loam. The underlying material, to a depth of 60 
inches, is yellowish brown, mottled, calcareous, firm clay 
loam. In several places the surface layer is black loam. 

Permeability is moderately slow in this Shelby soil. Ru- 
noff is rapid. The available water capacity is high. The 
content of organic matter is low, and natural fertility is 
medium. The shrink-swell potential is moderate. The sur- 
face layer is sticky when wet, and tillage is difficult ex- 
cept under optimum moisture conditions. 

This soil has fair potential for hay and pasture, and it is 
used mostly for hay and pasture. It has poor potential for 
most engineering uses. 

This soil is poorly suited to cultivated crops because of 
steep slopes. The hazard of erosion is severe if the soil is 
used for cultivated crops. This soil is best suited to 
grasses and legumes for hay and pasture. Reseeding 
pastures to more productive grasses and legumes 
generally requires some tillage in preparing a suitable 
seedbed. Minimum tillage should be used and seeding 
should be timely to insure a vegetative cover during 
winter. 

Overgrazing pastures can reduce future production of 
grasses and legumes and increase weed growth. Grazing 
when the soil is too wet causes surface compaction, poor 
tilth, and excessive runoff. Proper stocking rates, pasture 
rotation, timely deferment of grazing, and restricted use 
during wet periods can help maintain the pasture and soil 
in good condition. 
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This Shelby soil is suitable for the development of 
habitat for openland and woodland wildlife. There are 
some limitations to the establishment of food and cover 
plants for wildlife because of slope. These limitations can 
be overcome by timely seeding and proper practices to 
control erosion. 

This soil has severe limitations for most recreation uses 
and for building sites because of steep slopes. For paths 
and trails, the limitations are only moderate. If dwellings 
are built on these soils, they should be designed in a way 
that the shrinking and swelling of the soil does not 
damage the foundation and basement walls. Drainage tile 
can be used to prevent damage from excessive wetness. 
Rapid runoff should be prevented or diverted. The sur- 
face should be covered with base material if roads and 
streets are to function properly. Capability unit VIe-4. 

Wa—Wabash silty clay. This is a nearly level to 
depressional, very poorly drained soil on the flood plain of 
large streams. It is subject to occasional flooding. The 
areas are irregular in shape and range from 10 to several 
hundred acres in size. 

Typically, the surface layer is black silty clay about 18 
inches thick. The subsoil is very dark gray and dark gray, 
firm silty clay about 50 inches thick. The underlying 
material, to a depth of 83 inches, is dark gray, firm silty 
clay. In several small areas and in a few large ones, the 
surface layer is black silty clay loam. 

Permeability is very slow, and runoff is very slow. The 
available water capacity is moderate. The content of or- 
ganic matter and natural fertility are high. The shrink- 
swell potential is very high. The surface layer is very 
sticky when wet and hard when dry. It is difficult to till 
even under optimum moisture conditions. If worked when 
wet, this Wabash soil gets very cloddy and difficult to 
manage. 

Most areas of this soil are farmed (fig. 8). This soil has 
fair potential for cultivated crops and pasture. It has good 
potential for use as habitat for wetland wildlife. It has 
poor potential for most engineering uses. 

This soil is suited to corn and soybeans. Occasional 
flooding and wetness caused by poor surface drainage are 
the main limitations. Surface drainage can be improved 
by land leveling and by shallow surface ditches. Crop 
residue left on the surface and deep tillage in the fall can 
help improve tilth and internal drainage and allow earlier 
seeding in spring. 

Occasional flooding and wet areas are limitations if this 
soil is used for hay or pasture. Drainage can be improved 
in the wet areas by land smoothing and installing shallow 
ditches. Overgrazing or grazing when the soil is too wet 
causes surface compaction, poor tilth, and a reduction in 
the stand of grasses and legumes. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods can help maintain the 
pasture and soil in good condition. 

This soil is suited to the development of habitat for 
wetland wildlife. It has no limitations in establishing food 
and cover plants for wildlife. 


This Wabash soil has severe limitations for recreation 
uses and for building sites because of occasional flooding, 
wetness, and a very high shrink-swell potential. If 
dwellings or small buildings are constructed on this soil, 
they need to be protected from flooding, and extreme 
precautions in design are necessary. Capability unit IITw- 
14. 

WeB —Weller silt loam, 2 to 5 percent slopes. This is 
a gently sloping, moderately well drained soil on the top 
of ridgelike areas on high benches adjacent to bottom 
lands. The areas are somewhat narrow and irregular in 
shape. They range from 5 to 40 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsoil is about 56 inches 
thick. In the upper part it is brown, silty clay loam; in the 
middle part it is yellowish brown, mottled, firm silty clay; 
and in the lower part it is brown and grayish brown, mot- 
tled, firm silty clay loam. The underlying material, to a 
depth of 89 inches, is dark gray and dark grayish brown, 
mottled, silty clay loam. In a few places the surface layer 
is very dark grayish brown silt loam. 

Included with this soil in mapping are a few large areas 
of a nearly level soil that has a surface layer that is about 
17 inches thick and is gray in the lower part. 

Permeability is slow and runoff is slow. The available 
water capacity is high. The organic matter content and 
natural fertility are low. The shrink-swell potential is 
high. The surface layer is friable, but it is tilled easily 
only within a moderate range of moisture content. 

Most areas of this soil are farmed. This soil has fair 
potential for cultivated crops and good potential for small 
grain, hay, pasture, trees, and wildlife habitat. It has poor 
to fair potential for most engineering uses. 

This soil is suited to corn, soybeans, small grain, and 
grasses and legumes for hay and pasture. There is a 
hazard of erosion if this soil is used for cultivated crops. 
Minimum tillage, winter cover crops, and grassed water- 
ways can help prevent erosion. Many areas are suited to 
terracing and farming on the contour. Crop residue left 
on the surface and green manure crops help control ero- 
sion, maintain or increase the organic matter content, im- 
prove tilth, and increase water infiltration. 

Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing can reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is too wet causes sur- 
face compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods can help keep 
the pasture and soil in good condition. 

This soil is suited to trees and to development of 
habitat for openland and woodland wildlife. There are no 
hazards or limitations to be concerned about in planting 
or harvesting trees or establishing food and cover plants 
for wildlife. 

This Weller soil has moderate limitations for recreation 
uses because of wetness. The wetness can be corrected, 
however, by resurfacing areas that are subject to heavy 
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foot traffic with fine gravel or other suitable material. 
This soil has severe limitations for building sites. Base- 
ment walls, foundations, and footings for dwellings and 
small commercial buildings should be properly designed to 
prevent structural damage from the shrinking and 
swelling of the soil. Drainage tile can be used to prevent 
damage from excessive wetness. Sanitary facilities should 
be connected to properly designed sewage lagoons or 
commercial sewers. The surface layer should be covered 
with base material if roads and streets are to function 
properly. Capability unit 1116-5 

WeC —Weller silt loam, 5 to 9 percent slopes. This is 
a moderately sloping, moderately well drained soil on 
ridges and side slopes of high benches that are adjacent 
to bottom lands. The areas are irregular in shape. They 
range from 7 to 30 acres in size. 

Typically, the surface layer is dark grayish brown silt 
loam about 8 inches thick. The subsoil is about 56 inches 
thick. In the upper part it is grayish brown, mottled, silty 
clay loam; in the middle part it is brown and grayish 
brown, mottled, firm silty clay; and in the lower part it is 
grayish brown, mottled, firm silty clay loam. The underly- 
ing material, to a depth of 75 inches, is dark gray and 
dark grayish brown, mottled, silty clay loam. In a few 
places, the present surface layer is brown silty clay loam 
because plowing has mixed the upper part of the subsoil 
with the original surface layer. In several places the sub- 
soil is more than 10 percent sand and contains some small 
pebbles. 

Permeability is slow, and runoff is medium. The availa- 
ble water capacity is high. The organic matter content 
and natural fertility are low. The shrink-swell potential is 
high. The surface layer is friable, but it is tilled easily 
only within a moderate range of moisture conditions. 

Most areas of this soil are farmed. The soil has fair 
potential for cultivated crops and small grain. It has good 
potential for hay, pasture, trees, and wildlife habitat. It 
has poor potential for most engineering uses. 

This soil is moderately suited to corn, soybeans, and 
small grain and well suited to grasses and legumes for 
hay and pasture. The hazard of erosion is severe if the 
soil is used for cultivated crops. Minimum tillage, winter 
cover crops, and grassed waterways can help prevent 
damage from erosion. Many areas are suited to terracing 
and farming on the contour. Proper management of crop 
residues and green manure crops can help control erosion, 
maintain or increase the organic matter content, improve 
tilth, and increase water infiltration. 

The use of this soil for pasture or hay is effective in 
controlling erosion. Overgrazing can reduce future 
production of grasses and legumes and increase weed 
growth. Grazing when the soil is too wet causes surface 
compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods help maintain 
the pasture and soil in good condition. 

This Weller soil is suited to trees and to the develop- 
ment of habitat for openland and woodland wildlife. There 


are no limitations to planting or harvesting trees. There 
are some hazards in establishing food and cover plants for 
wildlife because of slope. The limitations can be overcome 
by timely seeding and proper practices that control ero- 
sion. 

This soil has moderate limitations for most recreation 
uses because of wetness. Also, slopes are extremely steep 
for playgrounds. The wetness can be corrected by resur- 
facing areas that are subject to heavy foot traffic with 
fine gravel or other suitable material. Areas that are too 
steep for playgrounds can be leveled and then the topsoil 
should be replaced and reseeded. 

This soil has severe limitations for building sites. Base- 
ment walls, foundations, and footings for dwellings and 
small commercial buildings should be designed to prevent 
structural damage by the shrinking and swelling of the 
soil. Drainage tile can be used to prevent damage from 
excessive wetness. Sanitary facilities should be connected 
to sewage lagoons or commercial sewers. The surface 
layer needs to be covered with base material if roads and 
Streets are to function properly. Capability unit 1116-5 

WgC3— Weller silty clay loam, 5 to 9 percent slopes, 
severely eroded. This is 2 moderately well drained soil on 
side slopes of high benches adjacent to bottom lands. The 
areas are irregular in shape and range from 5 to 30 acres 
in size. 

Typically, the surface layer is brown or grayish brown 
silty clay loam about 8 inches thick. The subsoil is about 
50 inches thick. It is yellowish brown, mottled, firm silty 
clay; and brown and grayish brown, mottled, firm silty 
clay loam. The underlying material, to a depth of 83 
inches, is dark gray and grayish brown, mottled silty clay 
loam. In a few places, the surface layer is dark grayish 
brown silt loam. In several places the subsoil is more than 
10 percent sand and has some small pebbles. 

Permeability is slow in this Weller soil. Runoff is rapid. 
The available water capacity is high. The organic matter 
content and natural fertility are low. The shrink-swell 
potential is high. The surface layer is sticky when wet, 
and it is tilled easily only under optimum moisture condi- 
tions. 

Most areas of this soil are used for pasture or hay. A 
few areas are used for cultivated crops. The soil has poor 
potential for cultivated crops and small grain and fair 
potential for hay, pasture, and wildlife habitat. It has 
good potential for trees. It has poor potential for most en- 
gineering uses. 

This soil is suited to grasses and legumes for hay and 
pasture. The hazard of erosion is serious if the soil is used 
for cultivated crops. Minimum tillage, winter cover crops, 
and grassed waterways can help prevent erosion. Some 
slopes are suited to terracing, but terracing exposes the 
subsoil, and the clayey texture of the subsoil makes til- 
lage and management of the terraces and channels dif- 
ficult. Proper management of crop residue helps control 
erosion, maintain the organic matter content, improve 
tilth, and increase water infiltration. 
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Growing grasses and legumes for pasture and hay is ef- 
fective in controlling erosion. Overgrazing can reduce fu- 
ture production of grasses and legumes and increase 
weed growth. Grazing when the soil is too wet causes sur- 
face compaction, poor tilth, and excessive runoff. Proper 
stocking rates, pasture rotation, timely deferment of graz- 
ing, and restricted use during wet periods can help main- 
tain the pasture and soil in good condition. 

This Weller soil is suited to trees, and there are no 
hazards or limitations to the planting or harvesting of 
trees. There are some limitations to the establishment of 
food and cover plants for wildlife because of slope. The 
limitations can be overcome by timely seeding and prac- 
tices that control erosion. 

This soil has moderate limitations for most recreational 
uses because of wetness. Furthermore, the slopes are too 
steep for playgrounds. The wetness can be corrected by 
resurfacing areas that are subject to heavy foot traffic 
with fine gravel or other suitable material. Areas too 
steep for playgrounds can be leveled, and then the topsoil 
should be replaced and reseeded. 

This soil has severe limitations for building sites. Base- 
ment walls, foundations, and footings for dwellings and 
small commercial buildings should be properly designed 
so that the shrinking and swelling of the soil does not 
cause structural damage. Drainage tile can be used to 
prevent damage from excessive wetness. Sanitary facili- 
ties should be connected to sewage lagoons or commercial 
sewers. The surface layer should be covered with base 
material if roads and streets are to function properly. 
Capability unit [Ve-8. 

Zo—Zook silty clay loam. This is a nearly level, poorly 
drained soil on the flood plain of small and large streams. 
It is subject to occasional flooding. The areas are irregular 
in shape and range from 10 to several hundred acres in 
size. 

Typically, the surface layer is about 37 inches thick. In 
the upper part it is black and very dark gray silty clay 
loam, and in the lower part it is very dark gray silty clay. 
The subsoil is dark gray, silty clay about 29 inches thick. 
The underlying material, to a depth of 85 inches, is dark 
gray silty clay. In several small areas, the plow layer is 
black silt loam. 

Included with this soil in mapping are poorly drained 
Humeston soils in a few areas that are closer to the 
stream channels. Humeston soils have a surface layer of 
silt loam. They make up 5 to 10 percent of this map unit. 

Permeability is slow in this Zook soil. Runoff is very 
slow. The available water capacity is moderate. The or- 
ganic matter content and natural fertility are high. The 
shrink-swell potential is high. The surface layer is sticky 
when wet, and it is tilled easily only under optimum 
moisture conditions. This soil gets cloddy and is difficult 
to manage if worked when wet. 

Most areas of this soil are farmed. The soil has good 
potential for cultivated crops and as habitat for wetland 
wildlife and fair potential for hay and pasture. It has poor 
potential for most engineering uses. 


This soil is suited to corn and soybeans. Occasional 
flooding and wetness because of poor surface drainage 
are the main problems. But poor surface drainage can be 
corrected by land smoothing and surface ditches. Crop 
residue left on the surface and deep tillage in the fall help 
improve tilth and internal drainage and allow earlier 
seeding in spring. 

Occasional flooding and wet areas are a problem if 
these soils are used for hay or pasture. Land smoothing 
and shallow ditches can help overcome these limitations. 
Overgrazing or grazing when the soil is too wet causes 
surface compaction, poor tilth, and a reduction in the 
stand of grasses and legumes. Proper stocking rates, 
pasture rotation, timely deferment of grazing, and 
restricted use during wet periods can help maintain the 
pasture and soil in good condition. 

This Zook soil is suited to the development of habitat 
for wetland wildlife. There are no hazards or limitations 
to be concerned about in establishing food and cover 
plants for wildlife. Shallow-water areas can be con- 
structed easily. 

This soil has severe limitations for recreation uses and 
for building sites because of occasional flooding, wetness, 
and the high shrink-swell potential of the soil. If 
dwellings and small buildings are constructed, they need 
protection from flooding, and extreme precautions in 
design are necessary. Capability unit IIw-2. 

Zz—Zook-Colo silty clay loams, channeled. These are 
nearly level to undulating, poorly drained soils on narrow 
bottom lands. They are subject to occasional flooding. The 
areas are adjacent to the small drainageways that dissect 
the sloping uplands. Individual areas are long, narrow, 
and irregular in shape and range from 200 to 1,000 feet in 
width and from 700 feet to more than a mile in length. 
These soils have slopes as great as 3 percent from the 
base of the uplands to the streambanks and slopes of 1 to 
3 percent from the head of the drainageways to their out- 
let. 

Zook soils make up about 40 to 70 percent of the map 
unit and Colo soils 20 to 45 percent. Colo soils are at the 
head of the narrower drainageways and in convex, 
slightly mounded areas and on gentle slopes adjacent to 
the uplands. Zook soils are in the wider, nearly level to 
slightly concave lower areas of the narrow bottom lands. 
These two soils occur together in areas that are too small, 
irregular, narrow, and intermingled to be separated in 
mapping. 

Typically, the Zook soil has a surface layer about 48 
inches thick. The upper part is black, friable silty clay 
loam and the lower part is black, firm silty clay loam. The 
subsoil is very dark gray, firm, silty clay loam about 15 
inches thick. The underlying material, to a depth of 72 
inches, is dark gray, firm silty clay loam. 

Typically, the Colo soil has a black silty clay loam sur- 
face layer about 46 inches thick. The underlying material, 
to a depth of 61 inches, is very dark gray firm silty clay 
loam. In some places the surface layer is black silt loam 
or loam. In a few other places it is dark grayish brown 
silt loam. 
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Included in mapping and making up 5 to 10 percent of 
this map unit are moderately well drained Nodaway soils 
in areas adjacent to the stream channel. Also included are 
small areas of recent deposits of brown, dark grayish 
brown, very dark grayish brown stratified silt loam and 
loam. This material is about 10 to 30 inches thick and is 
underlain by black heavy silty clay loam. 

The Zook soil has slow permeability, and runoff is very 
slow. The Colo soil has moderately slow permeability, and 
runoff is slow. The available water capacity, the content 
of organic matter and natural fertility are high in both 
soils, and the shrink-swell potential is high. 

The surface of the Zook soil stays wet longer than that 
of the Colo soil. The surface layer is sticky when wet and 
is easily tilled only under optimum moisture conditions. 
The Zook soil gets cloddy and is difficult to manage if 
worked when wet. 

The Colo soil dries out quicker than the Zook soil, and 
it has better surface drainage because of its slighty 
mounded and gently sloping relief. The Colo soil is easily 
tilled within a wider range of moisture conditions. 

Most areas of these soils are used for hay and pasture. 
A few areas are used for cultivated crops. These soils 
have poor potential for cultivated crops. In most areas 
they have fair potential for hay and pasture and for use 
as habitat for wetland wildlife. Production of grasses is 
good during droughty periods. The potential for most en- 
gineering uses is poor. 

Corn and soybeans are the main crops in areas that can 
be cultivated. Grasses and legumes are grown for pasture 
and hay. Many long and narrow areas are inaccessible to 
large machinery. Many areas are highly dissected by gul- 
lies that stem from upland drainageways and by the 
meanders of intermittent streams. Most areas need sur- 
face drainage, especially the low lying wet spots. 
Ditchbank erosion and hill water are problems. Landgrad- 
ing can help improve surface drainage, and diversions can 
help protect the areas from excess runoff from the ad- 
jacent uplands. Crop residue left on the surface helps im- 
prove tilth and internal drainage. 

Hill water and wet areas are problems that affect the 
growth of grasses and legumes. Depressional areas hold 
water for long periods in the rainy seasons; thus, stands 
of legumes and of some grasses are reduced. Overgrazing 
can reduce production of grasses and legumes and in- 
crease weed growth. Grazing when the soil is too wet 
causes surface compaction and poor tilth, and it reduces 
stands of grasses and legumes. 

These soils are suitable for uses as habitat for wetland 
wildlife. There are no limitations to be concerned about in 
establishing food and cover plants for wetland wildlife. 

Zook and Colo soils have severe limitations for recrea- 
tion uses and for building sites because of wetness and 
the high shrink-swell potential. Occasional flash flooding 
is a problem in the larger drainageways. Many structures 
are built on these soils. Nevertheless, dwellings and small 
buildings need protection from flooding, and extreme 
precautions in design are necessary. Most of the fill 


material should be secured from the nearby uplands. 
Capability unit Vw-2. 


Use and management of the soils 


The soil survey is a detailed inventory and evaluation 
of the most basic resource of the survey area—the soil. It 
is useful in adjusting land use, including urbanization, to 
the limitations and potentials of natural resources and the 
environment. Also, it can help avoid soil-related failures 
in uses of the land. 

While a soil survey is in progress, soil scientists, con- 
servationists, engineers, and others keep extensive notes 
about the nature of the soils and about unique aspects of 
behavior of the soils. These notes include data on erosion, 
drought damage to specific crops, yield estimates, flood- 
ing, the functioning of septic tank disposal systems, and 
other factors affecting the productivity, potential, and 
limitations of the soils under various uses and manage- 
ment. In this way, field experience and measured data on 
soil properties and performance are used as a basis for 
predicting soil behavior. 

Information in this section is useful in planning use and 
management of soils for crops and pasture, and woodland, 
as sites for buildings, highways and other transportation 
Systems, sanitary facilities, and parks and other recrea- 
tion facilities, and for wildlife habitat. From the data 
presented, the potential of each soil for specified land 
uses can be determined, soil limitations to these land uses 
ean be identified, and costly failures in houses and other 
Structures, caused by unfavorable soil properties, can be 
avoided. A site where soil properties are favorable can be 
selected, or practices that will overcome the soil limita- 
tions can be planned. 

Planners and others using the soil survey can evaluate 
the impact of specific land uses on the overall productivi- 
ty of the survey area or other broad planning area and on 
the environment. Productivity and the environment are 
closely related to the nature of the soil Plans should 
maintain or create a land-use pattern in harmony with the 
natural soil. 

Contractors can find information that is useful in locat- 
ing sources of sand and gravel, roadfill, and topsoil. Other 
information indicates the presence of bedrock, wetness, or 
very firm soil horizons that cause difficulty in excavation. 

Health officials, highway officials, engineers, and many 
other specialists also can find useful information in this 
soil survey. The safe disposal of wastes, for example, is 
closely related to properties of the soil. Pavements, side- 
walks, campsites, playgrounds, lawns, and trees and 
shrubs are influenced by the nature of the soil. 


Crops and pasture 


More than 382,918 acres in the survey area was 
cropland and pasture in 1967 (3). Of this total, 174,950 
acres was used for permanent pasture; 92,283 for row 
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crops, mainly corn and soybeans; 6,601 acres for close- 
grown crops, mainly wheat and oats; and 70,576 acres for 
rotation hay and pasture. The rest was mostly land in 
conservation use and idle cropland. 

Highway construction and urban development have 
taken very few acres of cropland out of production in the 
last 10 years. 

The potential of the soils in Harrison County is good 
for sustained production of food. The 1967 Conservation 
Needs Inventory, however, showed that only about 36 
percent of the cropland in the county was adequately 
treated to meet conservation needs (3). Cropland that is 
not adequately treated is more likely to be on the uplands 
where farming operations cause erosion in excess of what 
is considered tolerable to sustain production over a long 
period of time. Some of the marginal cropland used for 
row crops should be converted to pasture and hayland. 
Soil erosion on most of the cropland can be held to a 
tolerable amount by using a system of conservation prac- 
tices to fit the soil. 

Soil erosion is the major problem on about three- 
fourths of the cropland and pasture in Harrison County. 
If the slope is more than 2 percent, erosion is a hazard. 
Adair, Armstrong, Grundy, Lagonda, Lamoni, and Persh- 
ing soils have slopes of more than 2 percent. Further- 
more, wetness is a limitation of these soils for some crops 
and for nonfarm uses. 

Loss of the surface layer through erosion reduces the 
productivity of the soil. Loss of the surface layer is espe- 
cially damaging if clayey subsoil material is incorporated 
into the plow layer. Adair, Armstrong, Grundy, Lagonda, 
Lamoni, and Pershing soils have a clayey subsoil. Erosion 
also reduces the productivity of those soils, such as 
Gasconade soils, that tend to be droughty because they 
are shallow to bedrock. 

On many sloping soils, clayey spots where the original 
friable surface layer has been eroded away make prepar- 
ing a good seedbed and tilling difficult. Such spots are 
common on the moderately eroded Adair, Lagonda, and 
Lamoni soils and to a lesser extent on uneroded Gara and 
Shelby soils. In 50 to 90 percent of the areas of the 
severely eroded Gara, Lagonda, Lamoni, Pershing, Shel- 
by, and Weller soils, clayey subsoil material is at the sur- 
face. 

Erosion control practices provide a protective surface 
cover, reduce runoff, and increase infiltration. A cropping 
system that keeps plant cover on the soil for extended 
periods reduces erosion and preserves the productive 
capacity of the soils. On livestock farms, the legumes and 
grass forage crops in the cropping system help reduce 
erosion on sloping land, provide nitrogen, and improve 
tilth for the crop that follows. 

Slopes are too steep for terracing in most areas of the 
strongly sloping Gara and Shelby soils. On those soils if 
minimum tillage is not practiced, a cropping system that 
provides substantial vegetative cover is needed to help 
control erosion. Slopes are too steep for cultivated crops 
on the moderately steep Gara and Shelby soils. These soils 


should be in continuous vegetative cover. Minimum tillage 
and crop residue left on the surface help to increase infil- 
tration and reduce the hazards of runoff and erosion (fig. 
9). These practices can be adapted to many of the soils in 
the survey area, but they are more difficult to use suc- 
cessfully on the severely eroded soils that have a clayey 
surface layer. No tillage for corn is effective in reducing 
erosion on sloping land and can be adapted to many soils 
in the survey area. It is more difficult to practice success- 
fully, however, on soils that have a clayey surface layer. 

Terraces and diversions reduce the length of the slope 
and thereby help control runoff and erosion. They are 
most practical to use on uneroded soils that have regular 
slopes. Adair, Grundy, Ladoga, Lagonda, and Pershing 
soils and some Armstrong, Gara, Lamoni, Shelby, and 
Weller soils are suitable for terraces. Soils that are less 
suitable or not suitable are those that have irregular or 
steep slopes or a clayey subsoil that would be exposed in 
the terrace channels. 

Contouring and contour striperopping are effective ero- 
sion control practices in the survey area. The soils best 
suited to these practices are those that have smooth, 
uniform slopes, for example, most of the Grundy and 
Lagonda soils and many of the Adair, Armstrong, Gara, 
Ladoga, Lamoni, Pershing, Shelby, and Weller soils. 

Soil drainage and flood control are the major concerns 
of management on about one-fourth of the acreage that is 
used for crops and pasture in the survey area. Some soils, 
Wabash and Zook soils for example, are naturally so wet 
that crops common to the area are damaged during most 
years. Somewhat less wet are the Colo, Haig, and 
Humeston soils. Surface drainage is needed to some ex- 
tent on all of these soils. Flooding is the major hazard on 
the Nodaway soils. 

Surface drainage is needed in most areas of the poorly 
drained and very poorly drained soils used for crops. The 
design of surface drainage systems varies with the kind 
of soil. Landgrading on the Wabash and Zook soils gives 
much better results than surface ditches. Haig soils also 
are suited to landgrading. 

Tile drainage has not been used in the survey area, but 
possibly it can be used on the less clayey Colo and 
Humeston soils. Finding adequate outlets for surface 
drainage systems is difficult in some areas of Wabash 
soils. 

Soil fertility is naturally low in most of the severely 
eroded soils in the survey area, and all soils need addi- 
tional plant nutrients for maximum production. Most all 
soils in the survey area are naturally acid in the upper 
part of the root zone, and they need applications of 
ground limestone to raise the pH level sufficiently for 
good growth of legumes. On all soils, application of lime 
and fertilizer should be based on the results of soil tests, 
on the need of the crop, and on the expected level of 
yields. 

Soil tilth is an important factor in the germination of 
seeds and the infiltration of water into the soil. Soils that 
have good tilth are granular and porous. 


HARRISON COUNTY, MISSOURI 27 


Most of the uneroded soils on the uplands that are used 
for crops have a surface layer that is silt loam or loam, is 
dark in color, and has a medium to high content of or- 
ganic matter. Generally, the structure of silt loam soils 
becomes weaker if overtilled and compacted. Intense rain- 
fall causes the surface to crust. The crust is hard when 
dry and reduces water infiltration and increases runoff. 
Regular additions of crop residue, manure, and other or- 
ganic material help to improve soil structure and tilth. 

All of the severely eroded soils on the uplands have a 
clayey surface layer that has poor tilth. The infiltration 
rate is slow, and runoff is rapid. These soils need per- 
manent vegetative cover. 

Most of the cropland on the uplands is on sloping soils 
that are subject to damaging erosion if they are plowed in 
the fall. 

The Wabash and Zook soils are clayey, and tilth is a 
problem because the soils often stay wet until late in 
spring. If they are plowed when wet, they tend to be 
very cloddy when they dry, and seedbeds are difficult to 
prepare. Fall plowing generally results in better tilth in 
the spring. 

Field crops suited to the soils and climate of the survey 
area and most commonly grown are corn and soybeans. 
Grain sorghum is grown on a few acres. 

Wheat and oats are the common close-growing crops. 
Rye can be grown and grass seed can be produced from 
bromegrass, fescue, and orchardgrass. 

Pasture and hay crops that are suited to the soils and 
climate of the survey area include several legumes, cool 
season grasses, and warm season native grasses. Alfalfa 
and red clover are the common legumes grown for hay. 
They are also used in mixtures that include bromegrass, 
orchardgrass, or timothy for hay and pasture. Birdsfoot 
trefoil is used in mixtures that include bromegrass, 
orchardgrass, fescue, and bluegrass for pasture. 

Warm season native grasses adapted to the survey area 
are big bluestem, Indiangrass, and switchgrass. These 
grasses produce well during summer, but special manage- 
ment is needed to establish them and for proper grazing. 

Deep, moderately well drained soils—for example, 
Gara, Nodaway, Weller, and Shelby soils—are well suited 
to alfalfa. Other legumes and all grasses do well on most 
of the soils on the uplands in the survey area. Because 
Humeston, Wabash, and Zook soils are flooded occa- 
sionally and stay wet for long periods, they are not suited 
to all grasses. They are better suited to short season 
summer annuals. 

The major management concern on most of the pasture 
is overgrazing and gully erosion. Grazing should be con- 
trolled to protect plants so that they give maximum 
production. Grasses kept at a desirable height will reduce 
runoff and help control gully erosion. 

Special crops such as vegetables and fruits are not com- 
mercially grown in the survey area. 


Yields per acre 


The average yields per acre that can be expected of the 
principal crops under a high level of management are 
shown in table 5. In any given year, yields may be higher 
or lower than those indicated in the table because of 
variations in rainfall and other climatic factors. Absence 
of an estimated yield indicates that the soil is not suited 
to the erop or the crop is not commonly grown on the soil 
or that a given crop is not commonly irrigated. 

The estimated yields were based mainly on the ex- 
perience and records of farmers, conservationists, and ex- 
tension agents. Results of field trials and demonstrations 
and available yield data from nearby counties were also 
considered. 

The yields were estimated assuming that the latest soil 
and crop management practices were used. Hay and 
pasture yields were estimated for the most productive 
varieties of grasses and legumes suited to the climate and 
the soil. A few farmers may be obtaining average yields 
higher than those shown in table 5. 

The management needed to achieve the indicated yields 
of the various erops depends on the kind of soil and the 
crop. Such management provides drainage, erosion con- 
trol and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
appropriate tillage practices, including time of tillage and 
seedbed preparation and tilling when soil moisture is 
favorable; control of weeds, plant diseases, and harmful 
insects; favorable soil reaction and optimum levels of 
nitrogen, phosphorus, potassium, and trace elements for 
each crop; effective use of crop residues, barnyard 
manure, and green-manure crops; harvesting crops with 
the smallest possible loss; and timeliness of all fieldwork. 

The estimated yields reflect the productive capacity of 
the soils for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not included 
because the acreage of these crops is small. The local of- 
fices of the Soil Conservation Service and the Coopera- 
tive Extension Service can provide information about the 
management concerns and productivity of the soils for 
these crops. 


Capability classes and subclasses 


Capability classes and subclasses show, in a general 
way, the suitability of soils for most kinds of field crops. 
The soils are classed according to their limitations when 
they are used for field crops, the risk of damage when 
they are used, and the way they respond to treatment. 
The grouping does not take into account major and 
generally expensive landforming that would change slope, 
depth, or other characteristics of the soils; does not take 
into consideration possible but unlikely major reclamation 
projects; and does not apply to rice, cranberries, horticul- 
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tural crops, or other crops that require special manage- 
ment. Capability classification is not a substitute for in- 
terpretations designed to show suitability and limitations 
of groups of soils for rangeland, for forest trees, or for 
engineering purposes. 

In the capability system, all kinds of soil are grouped at 
three levels: capability class, subclass, and unit. These 
levels are defined in the following paragraphs. A survey 
area may not have soils of all classes. 

Capability classes, the broadest groups, are designated 
by Roman numerals I through VIII. The numerals in- 
dicate progressively greater limitations and narrower cho- 
ices for practical use. The classes are defined as follows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class III soils have severe limitations that reduce the 
choice of plants, or that require special conservation prac- 
tices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants, or that require very careful manage- 
ment, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and landforms have limitations that 
nearly preclude their use for commercial crop production. 

There are no class I or class VIII soils in Harrison 
County. 

Capability subclasses are soil groups within one class; 
they are designated by adding a small letter, e, w, s, or c, 
to the class numeral, for example, IIe. The letter e shows 
that the main limitation is risk of erosion unless close- 
growing plant cover is maintained; w shows that water in 
or on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by ar- 
tificial drainage); s shows that the soil is limited mainly 
because it is shallow, droughty, or stony; and c, used in 
only some parts of the United States, shows that the 
chief limitation is climate that is too cold or too dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in class 
V are subject to little or no erosion, though they have 
other limitations that restrict their use to pasture, range- 
land, woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and sub- 
class is indicated in table 6. All soils in the survey area 
except those named at a level higher than the series are 
included. Some of the soils that are well suited to crops 
and pasture may be in low-intensity use, for example, 
soils in capability classes I and II. Data in this table can 
be used to determine the farming potential of such soils. 


The capability unit is identified in the description of 
each soil map unit in the section “Soil maps for detailed 
planning.” Capability units are soil groups within the sub- 
classes. The soils in one capability unit are enough alike 
to be suited to the same crops and pasture plants, to 
require similar management, and to have similar produc- 
tivity. Thus, the capability unit is a convenient grouping 
for making many statements about management of soils. 
Capability units are generally designated by adding an 
Arabic numeral to the subclass symbol, for example, 1186-5 
or IVe-8. 


Woodland management and productivity 


This section was written by GARY R. NORDSTROM, forester, Soil Con- 
servation Service. 


In 1972 about 45,100 acres, or 10 percent of the county, 
was used for growing trees (2). There are several Christ- 
mas tree plantations, and a few plantations of Eastern 
white pine have been successfully established. The 
wooded tracts are owned by private individuals and are 
relatively small. 

Timber production, recreation, and wildlife habitat are 
the main uses of the woodland. 

The Gara-Pershing-Armstrong map unit has the largest 
percentage of woodland. The main forest type is upland 
oak; white oak, northern red oak, hickory, and black oak 
grow on narrow ridgetops and steep hillsides. 

The Shelby-Adair-Zook, Grundy-Lagonda, and Lamoni- 
Shelby-Zook map units have only small areas in trees. 
Upland oak and elm-ash-cottonwood, the main forest 
types, grow in draws and along watercourses. 

The Nodaway-Zook map unit is suited to bottom-land 
hardwoods of eastern cottonwood, pin oak, American 
sycamore, silver maple, and boxelder. Black walnut on the 
Nodaway soils has the potential of producing high quality 
walnut logs. 

The potential of the soils for upland hardwoods is 
moderate to moderately high, except for Gasconade soils. 
Their potential is low. The potential of the soils for bot- 
tom-land hardwoods is high. 

The following soils were not rated for woodland use 
and management because they are used mainly for crops 
and pasture: Adair, Colo, Grundy, Haig, Humeston, 
Lagonda, Lamoni, Shelby, and Zook soils. Several of these 
soils are well suited to wood crops, but technical 
assistance generally is needed in planning for that use on 
these soils. 

Table 7 contains information useful to woodland owners 
or forest managers planning use of the soils for wood 
crops. Only those soils suitable for wood crops are listed, 
and the ordination (woodland suitability) symbol for each 
soil is given. All soils bearing the same ordination symbol 
require the same general kinds of woodland management 
and have about the same potential productivity. 

The first part of the ordination symbol, a number, in- 
dicates the potential productivity of the soils for impor- 
tant trees. The number 1 indicates very high productivity; 
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2, high; 3, moderately high; 4, moderate; and 5, low. The 
second part of the symbol, a letter, indicates the major 
kind of soil limitation. The letter x indicates stoniness or 
rockiness; w, excessive water in or on the soil; t, toxic 
substances in the soil; d, restricted root depth; c, clay in 
the upper part of the soil; 5, sandy texture; f, high con- 
tent of coarse fragments in the soil profile; and r, steep 
slopes. The letter o indicates insignificant limitations or 
restrictions. If a soil has more than one limitation, priori- 
ty in placing the soil into a limitation class is in the fol- 
lowing order: x, w, t, d, ር, s, f, and r. 

In table 7 the soils are also rated for a number of fac- 
tors to be considered in management. Slight, moderate, 
and severe are used to indicate the degree of major soil 
limitations. 

Ratings of the erosion hazard indicate the risk of loss 
of soil in well managed woodland. The risk is slight if the 
expected soil loss is small, moderate if some measures are 
needed to control erosion during logging and road con- 
struction, and severe if intensive management or special 
equipment and methods are needed to prevent excessive 
loss of soil. 

Management implications: Careful design and con- 
struction of roads, skid trails, and fire lanes are needed to 
minimize the percent of slope, length of slope, and concen- 
tration of water. Erosion control measures may be neces- 
sary. These include ditches, culverts, outslope road sur- 
face, waterbreaks, and seeding disturbed areas to grass. 
The use of crawler and rubber-tired tractors on steep 
side slopes should be discontinued. Special operations 
such as yarding logs uphill with cable may be required. 

Ratings of equipment limitation reflect the charac- 
teristics and conditions of the soil that restrict use of the 
equipment generally needed in woodland management or 
harvesting. A rating of slight indicates that use of equip- 
ment is not limited to a particular kind of equipment or 
time of year; moderate indicates a short seasonal limita- 
tion or a need for some modification in management or 
equipment; severe indicates a seasonal limitation, a need 
for special equipment or management, or a hazard in the 
use of equipment. 

Management implications: Rubber-tired equipment 
should be used instead of crawler type tractors to reduce 
compaction in wet areas. For soils of subclass w, the use 
of equipment for management operations should be timed 
to seasons of the year when the soil is relatively dry. 

Special operations such as yarding logs uphill with 
cable may be required to minimize the use of rubber-tired 
and crawler type tractors on steep slopes. Trees should 
be hand planted on soils of subclass d to reduce damage 
to planting equipment. 

Seedling mortality ratings indicate the degree that the 
soil affects expected mortality of planted tree seedlings. 
Plant competition is not considered in the ratings. 
Seedlings from good planting stock that are properly 
planted during a period of sufficient rainfall are rated. A 
rating of slight indicates that the expected mortality of 
the planted seedlings is less than 25 percent; moderate, 25 
to 50 percent; and severe, more than 50 percent. 


Management implications: The use of special planting 
stock of larger size than usual or containerized stock may 
be necessary to achieve better survival. The possibility of 
the need for reinforcement planting must be recognized. 

Ratings of plant competition indicate the degree to 
which undesirable plants are expected to invade or grow 
if openings are made in the tree canopy. The invading 
plants compete with native plants or planted seedlings by 
impeding or preventing their growth. A rating of slight 
indicates little or no competition from other plants; 
moderate indicates that plant competition is expected to 
hinder the development of a fully stocked stand of desira- 
ble trees; severe means that plant competition is expected 
to prevent the establishment of a desirable stand unless 
the site is intensively prepared, weeded, or otherwise 
managed for the control of undesirable plants. 

Management implications: A moderate or severe rat- 
ing indicates the need for careful and thorough site 
preparation by mechanical chemical means or both. The 
need for release treatments may be essential to insure 
development of the new crop. 

The potential productivity of merchantable or impor- 
tant trees on a soil is expressed as a site index. This index 
is the average height, in feet, that dominant and codomi- 
nant trees of a given species attain in a specified number 
of years. The site index applies to fully stocked, even- 
aged, unmanaged stands. The site index for upland oak 
species is the height reached in 50 years (10). The site 
index for eastern cottonwood is the height reached in 30 
years (1). 

Trees to plant are those that are suitable for commer- 
cial wood production and that are suited to the soils. 


Windbreaks and environmental plantings 


Windbreaks are established to protect livestock, 
buildings, and yards from wind and snow. Windbreaks 
also help protect fruit trees and gardens, and they furnish 
habitat for wildlife. Several rows of low- and high-grow- 
ing broad-leaved and coniferous species provide the most 
protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field, the interval depending on erodibility of 
the soil. They protect cropland and crops from wind, hold 
snow on the fields, and provide food and cover for wil- 
dlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The plants, 
mostly evergreen shrubs and trees, are closely spaced. A 
healthy planting stock of suitable species planted properly 
on a well prepared site and maintained in good condition 
can insure a high degree of plant survival. 

Table 8 shows the height that locally grown trees and 
shrubs are expected to reach on various kinds of soil in 20 
years. The estimates in table 8, based on measurements 
and observation of established plantings that have been 
given adequate care, can be used as a guide in planning 
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windbreaks and screens. Additional information about 
planning windbreaks and screens and the planting and 
care of trees can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension Ser- 
vice or from nurserymen. 


Engineering 


This section provides information about the use of soils 
for building sites, sanitary facilities, construction material, 
and water management. Among those who can benefit 
from this information are engineers, landowners, commu- 
nity planners, town and city managers, land developers, 
builders, contractors, and farmers and ranchers. 

The ratings in the engineering tables are based on test 
data and estimated data in the “Soil properties” section. 
The ratings were determined jointly by soil scientists and 
engineers of the Soil Conservation Service using known 
relationships between the soil properties and the behavior 
of soils in various engineering uses. 

Among the soil properties and site conditions identified 
by a soil survey and used in determining the ratings in 
this section were grain-size distribution, liquid limit, 
plasticity index, soil reaction, depth to bedrock, hardness 
of bedrock that is within 5 or 6 feet of the surface, soil 
wetness, depth to a seasonal high water table, slope, 
likelihood of flooding, natural soil structure or aggrega- 
tion, in-place soil density, and geologic origin of the soil 
material. Where pertinent, data about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of absorbed cations were also considered. 

On the basis of information assembled about soil pro- 
perties, ranges of values can be estimated for erodibility, 
permeability, corrosivity, shrink-swell potential, available 
water capacity, shear strength, compressibility, slope sta- 
bility, and other factors of expected soil behavior in en- 
gineering uses. As appropriate, these values can be ap- 
plied to each major horizon of each soil or to the entire 
profile. 

These factors of soil behavior affect construction and 
maintenance of roads, airport runways, pipelines, founda- 
tions for small buildings, ponds and small dams, irrigation 
projects, drainage systems, sewage and refuse disposal 
systems, and other engineering works. The ranges of 
values can be used to (1) select potential residential, com- 
mercial, industrial, and recreational areas; (2) make 
preliminary estimates pertinent to construction in a par- 
ticular area; (3) evaluate alternative routes for roads, 
streets, highways, pipelines, and underground cables; (4) 
evaluate alternative sites for location of sanitary landfills, 
onsite sewage disposal systems, and other waste disposal 
facilities; (5) plan detailed onsite investigations of soils 
and geology; (6) find sources of gravel, sand, clay, and 
topsoil; (7) plan farm drainage systems, irrigation 
systems, ponds, terraces, and other structures for soil and 
water conservation; (8) relate performance of structures 
already built to the properties of the kinds of soil on 
which they are built so that performance of similar struc- 


tures on the same or a similar soil in other locations can 
be predicted; and (9) predict the trafficability of soils for 
cross-country movement of vehicles and construction 
equipment. 

Data presented in this section are useful for land-use 
planning and for choosing alternative practices or 
general designs that will overcome unfavorable soil pro- 
perties and minimize soil-related failures. Limitations to 
the use of these data, however, should be well understood. 
First, the data are generally not presented for soil 
material below a depth of 5 or 6 feet. Also, because of the 
scale of the detailed map in this soil survey, small areas 
of soils that differ from the dominant soil may be in- 
cluded in mapping. Thus, these data do not eliminate the 
need for onsite investigations, testing, and analysis by 
personnel having expertise in the specific use contem- 
plated. 

The information is presented mainly in tables. Table 9 
shows, for each kind of soil, the degree and kind of limita- 
tions for building site development; table 10, for sanitary 
facilities. Table 12 shows the kind of limitations for water 
management. Table 11 shows the suitability of each kind 
of soil as a source of construction materials. 

The information in the tables, along with the soil map, 
the soil descriptions, and other data provided in this sur- 
vey, can be used to make additional interpretations and to 
construct interpretive maps for specific uses of land. 

Some of the terms used in this soil survey have a spe- 
cial meaning in soil science. Many of these terms are 
defined in the Glossary. 


Building site development 


The degree and kind of soil limitations that affect shal- 
low excavations, dwellings with and without basements, 
small commercial buildings, and local roads and streets 
are indicated in table 9. A slight limitation indicates that 
soil properties generally are favorable for the specified 
use; any limitation is minor and easily overcome. A 
moderate limitation indicates that soil properties and site 
features are unfavorable for the specified use, but the 
limitations can be overcome or minimized by special 
planning and design. A severe limitation indicates that one 
or more soil properties or site features are so unfavorable 
or difficult to overcome that a major increase in construc- 
tion effort, special design, or intensive maintenance is 
required. For some soils rated severe, such costly mea- 
sures may not be feasible. 

Shallow excavations are made for pipelines, sewerlines, 
communications and power transmission lines, basements, 
open ditches, and cemeteries. Such digging or trenching is 
influenced by soil wetness caused by a seasonal high 
water table; the texture and consistence of soils; the ten- 
dency of soils to cave in or slough; and the presence of 
very firm, dense soil layers, bedrock, or large stones. In 
addition, excavations are affected by slope of the soil and 
the probability of flooding. Ratings do not apply to soil 
horizons below a depth of 6 feet unless otherwise noted. 
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In the soil series descriptions, the consistence of each 
soil horizon is given, and the presence of very firm or ex- 
tremely firm horizons, usually difficult to excavate, is in- 
dicated. 

Dwellings and small commercial buildings referred to 
in table 9 are built on undisturbed soil and have founda- 
tion loads of a dwelling no more than three stories high. 
Separate ratings are made for small commercial buildings 
without basements and for dwellings with and without 
basements. For such structures, soils should be suffi- 
ciently stable that cracking or subsidence of the structure 
from settling or shear failure of the foundation does not 
occur. These ratings were determined from estimates of 
the shear strength, compressibility, and shrink-swell 
potential of the soil. Soil texture, plasticity and in-place 
density, potential frost action, soil wetness, and depth toa 
seasonal high water table were also considered. Soil wet- 
ness and depth to a seasonal high water table indicate 
potential difficulty in providing adequate drainage for 
basements, lawns, and gardens. Depth to bedrock, slope, 
and large stones in or on the soil are also important con- 
siderations in the choice of sites for these structures and 
were considered in determining the ratings. Susceptibility 
to flooding is a serious hazard. 

Local roads and streets referred to in table 9 have an 
all-weather surface that can carry light to medium traffic 
all year. They consist of a subgrade of the underlying soil 
material; a base of gravel, crushed rock fragments, or soil 
material stabilized with lime or cement; and a flexible or 
rigid surface, commonly asphalt or concrete. The roads 
are graded with soil material at hand, and most cuts and 
fills are less than 6 feet deep. 

The load supporting capacity and the stability of the 
soil as well as the quantity and workability of fill material 
available are important in design and construction of 
roads and streets. The classifications of the soil and the 
soil texture, density, shrink-swell potential, and potential 
frost action are indicators of the traffic supporting capaci- 
ty used in making the ratings. Soil wetness, flooding, 
slope, depth to hard rock or very compact layers, and con- 
tent of large stones affect stability and ease of excava- 
tion. 


Sanitary facilities 


Favorable soil properties and site features are needed 
for proper functioning of septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The nature of the 
soil is important in selecting sites for these facilities and 
in identifying limiting soil properties and site features to 
be considered in design and installation. Also, those soil 
properties that affect ease of excavation or installation of 
these facilities will be of interest to contractors and local 
officials. Table 10 shows the degree and kind of limita- 
tions of each soil for such uses and for use of the soil as 
daily cover for landfills. It is important to observe local 
ordinances and regulations. 


If the degree of soil limitation is expressed as slight, 
soils are generally favorable for the specified use and 
limitations are minor and easily overcome; if moderate, 
soil properties or site features are unfavorable for the 
specified use, but limitations can be overcome by special 
planning and design; and if severe, soil properties or site 
features are so unfavorable or difficult to overcome that 
major soil reclamation, special designs, or intensive main- 
tenance is required. Soil suitability is rated by the terms 
good, fair, and poor, which mean about the same as slight, 
moderate, and severe. 

Septic tank absorption fields are subsurface systems of 
tile or perforated pipe that distribute effluent from a sep- 
tic tank into the natural soil Only the soil horizons 
between depths of 18 and 72 inches are evaluated for this 
use. The soil properties and site features considered are 
those that affect the absorption of the effluent and those 
that affect the construction of the system. 

Properties and features that affect absorption of the 
effluent are permeability, depth to seasonal high water 
table, depth to bedrock, and susceptibility to flooding. 
Stones, boulders, and shallowness to bedrock interfere 
with installation. Excessive slope can cause lateral 
seepage and surfacing of the effluent. Also, soil erosion 
and soil slippage are hazards if absorption fields are in- 
stalled on sloping soils. 

In some soils, loose sand and gravel or fractured 
bedrock is less than 4 feet below the tile lines. In these 
soils the absorption field does not adequately filter the ef- 
fluent, and ground water in the area may be con- 
taminated. 

On many of the soils that have moderate or severe 
limitations for use as septic tank absorption fields, a 
system to lower the seasonal water table can be installed 
or the size of the absorption field can be increased so that 
performance is satisfactory. 

Sewage lagoons are shallow ponds constructed to hold 
sewage while aerobic bacteria decompose the solid and 
liquid wastes. Lagoons have a nearly level floor and cut 
slopes or embankments of compacted soil material. Aero- 
bic lagoons generally are designed to hold sewage within 
a depth of 2 to 5 feet. Nearly impervious soil material for 
the lagoon floor and sides is required to minimize seepage 
and contamination of ground water. Soils that are very 
high in content of organic matter and those that have 
cobbles, stones, or boulders are not suitable. Unless the 
soil has very slow permeability, contamination of ground 
water is a hazard where the seasonal high water table is 
above the level of the lagoon floor. Where the water table 
is seasonally high, seepage of ground water into the 
lagoon can seriously reduce the lagoon’s capacity for 
liquid waste. Slope, depth to bedrock, and susceptibility to 
flooding also affect the suitability of sites for sewage 
lagoons or the cost of construction. Shear strength and 
permeability of compacted soil material affect the per- 
formance of embankments. 

Sanitary landfill is a method of disposing of solid 
waste by placing refuse in successive layers either in ex- 
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cavated trenches or on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin layer 
of soil material. Landfill areas are subject to heavy 
vehicular traffic. Risk of polluting ground water and traf- 
ficability affect the suitability of a soil for this use. The 
best soils have a loamy or silty texture, have moderate to 
slow permeability, are deep to a seasonal water table, and 
are not subject to flooding. Clayey soils are likely to be 
sticky and difficult to spread. Sandy or gravelly soils 
generally have rapid permeability, which might allow nox- 
ious liquids to contaminate ground water. Soil wetness 
can be a limitation because operating heavy equipment on 
a wet soil is difficult. Seepage into the refuse increases 
the risk of pollution of ground water. 

Ease of excavation affects the suitability of a soil for 
the trench type of landfill. A suitable soil is deep to 
bedrock and free of large stones and boulders. If the 
seasonal water table is high, water will seep into 
trenches. 

Unless otherwise stated, the limitations in table 10 
apply only to the soil material within a depth of about 6 
feet. If the trench is deeper, a limitation of slight or 
moderate may not be valid. Site investigation is needed 
before a site is selected. 

Daily cover for landfill should be soil that is easy to 
excavate and spread over the compacted fill in wet and 
dry periods. Soils that are loamy or silty and free of 
stones or boulders are better than other soils. Clayey 
soils may be sticky and difficult to spread; sandy soils 
may be subject to soil blowing. 

The soils selected for final cover of landfills should be 
suitable for growing plants. Of all the horizons, the A 
horizon in most soils has the best workability, more or- 
ganic matter, and the best potential for growing plants. 
Thus, for either the area- or trench-type landfill, stockpil- 
ing material from the A horizon for use as the surface 
layer of the final cover is desirable. 

If it is necessary to bring in soil material for daily or 
final cover, thickness of suitable soil material available 
and depth to a seasonal high water table in soils sur- 
rounding the sites should be evaluated. Other factors to 
be evaluated are those that affect reclamation of the bor- 
row areas. These factors include slope, erodibility, and 
potential for plant growth. 


Construction materials 


The suitability of each soil as a source of roadfill, sand, 
gravel, and topsoil is indicated in table 11 by ratings of 
good, fair, or poor. The texture, thickness, and organic- 
matter content of each soil horizon are important factors 
in rating soils for use as construction materials. Each soil 
is evaluated to the depth observed, generally about 6 feet. 

Roadfill is soil material used in embankments for 
roads. Soils are evaluated as a source of roadfill for low 
embankments, which generally are less than 6 feet high 
and less exacting in design than high embankments. The 
ratings reflect the ease of excavating and working the 


material and the expected performance of the material 
where it has been compacted and adequately drained. The 
performance of soil after it is stabilized with lime or ce- 
ment is not considered in the ratings, but information 
about some of the soil properties that influence such per- 
formance is given in the descriptions of the soil series. 

The ratings apply to the soil material between the A 
horizon and a depth of 5 to 6 feet. It is assumed that soil 
horizons will be mixed during excavation and spreading. 
Many soils have horizons of contrasting suitability within 
their profile. The estimated engineering properties in 
table 15 provide specific information about the nature of 
each horizon. This information can help determine the 
suitability of each horizon for roadfill. 

Soils rated good are coarse grained. They have low 
shrink-swell potential, low frost action potential, and few 
cobbles and stones. They are at least moderately well 
drained and have slopes of 15 percent or less. Soils rated 
fair have a plasticity index of less than 15 and have other 
limiting features, such as moderate shrink-swell potential, 
moderately steep slopes, wetness, or many stones. If the 
thickness of suitable material is less than 3 feet, the en- 
tire soil is rated poor. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 11 provide 
guidance as to where to look for probable sources and are 
based on the probability that soils in a given area contain 
sizable quantities of sand or gravel. A soil rated good or 
fair has a layer of suitable material at least 3 feet thick, 
the top of which is within a depth of 6 feet. Coarse frag- 
ments of soft bedrock material, such as shale and silt- 
stone, are not considered to be sand and gravel. Fine- 
grained soils are not suitable sources of sand and gravel. 

The ratings do not take into account depth to the water 
table or other factors that affect excavation of the 
material. Descriptions of grain size, kinds of minerals, 
reaction, and stratification are given in the soil series 
descriptions and in table 15. 

Topsoil is used in areas where vegetation is to be 
established and maintained. Suitability is affected mainly 
by the ease of working and spreading the soil material in 
preparing a seedbed and by the ability of the soil material 
to support plantlife. Also considered is the damage that 
ean result at the area from which the topsoil is taken. 

The ease of excavation is influenced by the thickness of 
suitable material, wetness, slope, and amount of stones. 
The ability of the soil to support plantlife is determined 
by texture, structure, and the amount of soluble salts or 
toxic substances. Organic matter in the Al or Ap horizon 
greatly increases the absorption and retention of moisture 
and nutrients. Therefore, the soil material from these 
horizons should be carefully preserved for later use. 

Soils rated good have at least 16 inches of friable loamy 
material at their surface. They are free of stones and cob- 
bles, are low in content of gravel, and have gentle slopes. 
They are low in soluble salts that can restrict plant 
growth. They are naturally fertile or respond well to fer- 
tilizer. They are not so wet that excavation is difficult 
during most of the year. 
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Soils rated fair are loose sandy soils or firm loamy or 
clayey soils in which the suitable material is only 8 to 16 
inches thick or soils that have appreciable amounts of 
gravel, stones, or soluble salt. 

Soils rated poor are very sandy soils or very firm 
clayey soils; soils with suitable layers less than 8 inches 
thick; soils having large amounts of gravel, stones, or 
soluble salt; steep soils; and poorly drained soils. 

Although a rating of good is not based entirely on high 
content of organic matter, a surface horizon is generally 
preferred for topsoil because of its organic-matter con- 
tent. This horizon is designated as Al or Ap in the soil se- 
ries descriptions. The absorption and retention of 
moisture and nutrients for plant growth are greatly in- 
creased by organic matter. 


Water management 


Many soil properties and site features that affect water 
management practices have been identified in this soil 
survey. In table 12 the soil and site features that affect 
use are indicated for each kind of soil. This information is 
significant in planning, installing, and maintaining water- 
control structures. 

Pond reservoir areas hold water behind a dam or em- 
bankment. Soils best suited to this use have a low 
seepage potential, which is determined by permeability 
and the depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil material 
that is resistant to seepage, erosion, and piping and has 
favorable stability, shrink-swell potential, shear strength, 
and compaction characteristics. Large stones and organic 
matter in a soil downgrade the suitability of a soil for use 
in embankments, dikes, and levees. 

Drainage of soil is affected by such soil properties as 
permeability; texture; depth to bedrock, hardpan, or other 
layers that affect the rate of water movement; depth to 
the water table; slope; stability of ditehbanks; suscepti- 
bility to flooding; salinity and alkalinity; and availability 
of outlets for drainage. 

Irrigation is affected by such features as slope, suscep- 
tibility to flooding, hazards of water erosion and soil 
blowing, texture, presence of salts and alkali, depth of 
root zone, rate of water intake at the surface, permeabili- 
ty of the soil below the surface layer, available water 
capacity, need for drainage, and depth to the water table. 

Terraces and diversions are embankments or a com- 
bination of channels and ridges constructed across a slope 
to intercept runoff. They allow water to soak into the soil 
or flow slowly to an outlet. Features that affect suitabili- 
ty of a soil for terraces are uniformity and steepness of 
slope; depth to bedrock, hardpan, or other unfavorable 
material; large stones; permeability; ease of establishing 
vegetation; and resistance to water erosion, soil blowing, 
soil slipping, and piping. 

Grassed waterways are constructed to channel runoff to 
outlets at a nonerosive velocity. Features that affect the 


use of soils for waterways are slope, permeability, erodi- 
bility, wetness, and suitability for permanent vegetation. 


Recreation 


This section was written by EDWARD A. GASKINS, biologist, Soil Con- 
servation Service. 


According to the Statewide Comprehensive Outdoor 
Recreation Plan (SCORP), Harrison County has 7,565 
acres that are used for recreation (5). The areas used for 
recreation include 116 acres for playfields, 1,321 acres for 
fishing, 924 acres for boating, 264 acres for canoeing, 
94,720 square feet for swimming, 23 acres for camp- 
grounds, 53 acres for picnicking, and 100 acres for winter 
sports (fig. 10). State owned lands, which are open to the 
public, are at a minimum. The only wildlife area in Har- 
rison County is 1,343-acre Wayne Helton Memorial Wil- 
dlife Area near Mt. Moriah. 

The Nationwide Outdoor Recreation Inventory of the 
National Association of Conservation Districts list six 
private recreation enterprises that operate within the 
county (6). These enterprises include a campground and a 
racetrack. 

The soils of the survey area are rated in table 13 ac- 
cording to limitations that affect their suitability for 
recreation uses. The ratings are based on such restrictive 
soil features as flooding, wetness, slope, and texture of 
the surface layer. Not considered in these ratings, but im- 
portant in evaluating a site, are location and accessibility 
of the area, size and shape of the area and its scenic 
quality, the ability of the soil to support vegetation, ac- 
cess to water, potential water impoundment sites availa- 
ble, and either access to public sewerlines or capacity of 
the soil to absorb septic tank effluent. Soils subject to 
flooding are limited, in varying degree, for recreation use 
by the duration and intensity of flooding and the season 
when flooding occurs. Onsite assessment of height, dura- 
tion, intensity, and frequency of flooding is essential in 
planning recreation facilities. 

The degree of the limitation of the soils is expressed as 
slight, moderate, or severe. Slight means that the soil pro- 
perties are generally favorable and that the limitations 
are minor and easily overcome. Moderate means that the 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be off- 
set only by costly soil reclamation, special design, inten- 
sive maintenance, limited use, or by a combination of 
these measures. 

The information in table 18 can be supplemented by in- 
formation in other parts of this survey. Especially helpful 
are interpretations for septic tank absorption fields, given 
in table 10, and interpretations for dwellings without 
basements and for local roads and streets, given in table 
9. 

Camp areas require such site preparation as shaping 
and leveling for tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary facili- 
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ties and utility lines. Camp areas are subject to heavy 
foot traffic and some vehicular traffic. The best soils for 
this use have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but remains 
firm, and is not dusty when dry. Strong slopes and stones 
or boulders can greatly increase the cost of constructing 
camping sites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for use as picnic areas are firm when 
wet, are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or stones 
or boulders that will increase the cost of shaping sites or 
of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones or boulders, is firm after rains, 
and is not dusty when dry. If shaping is required to ob- 
tain a uniform grade, the depth of the soil over bedrock 
or hardpan should be enough to allow necessary grading. 

Paths and trails for walking, horseback riding, 
bicycling, and other uses should require little or no 
cutting and filling. The best soils for this use are those 
that are not wet, are firm after rains, are not dusty when 
dry, and are not subject to flooding more than once dur- 
ing the annual period of use. They should have moderate 
slopes and have few or no stones or boulders on the sur- 
face. 


Wildlife habitat 


This section was written by EDWARD A. GASKINS, biologist, Soil Con- 
servation Service. 


The rolling topography of Harrison County is typical of 
its past prairie history. Originally, 60 to 70 percent of the 
county was prairie and the rest was woodland (7). Today, 
the county is about 10 percent woodland, less than 1 per- 
cent original prairie, and the rest is cultivated land and 
pasture. 

Openland wildlife is relatively stable and evenly dis- 
tributed in the county. Woodland wildlife is declining and 
becoming more concentrated as more and more forested 
areas are converted to other uses. 

The Shelby-Adair-Zook, Grundy-Lagonda, and Lamoni- 
Shelby-Zook map units make up about 67 percent of the 
county and provide most of the habitat suitable for open- 
land wildlife (fig. 11). These map units support a medium 
to high population of rabbit, quail, and dove. Squirrel 
populations range from medium to low in wooded tracts, 
the fox squirrel predominating over the gray squirrel. 
Turkeys are rare in these areas because sizable tracts of 
hardwood timber are limited. Deer are declining as more 
and more wooded and brushy areas are converted to 
pastureland. 

The Gara-Pershing-Armstrong map unit makes up 
about 20 percent of the land area and provides the major 


habitat for woodland wildlife. Forested tracts in this as- 
sociation have a medium population of deer and squirrel 
and a very low population of turkey. The numbers of 
openland species such as quail, rabbit, and dove depend 
on the acreage of cropland, hayland, and pastureland. The 
conversion of woodland to other land uses is reducing the 
base for species requiring a wooded habitat. 

The Nodaway-Zook map unit makes up about 13 per- 
cent of the land area and is characterized by medium and 
large flood plains, which offer limited habitat for wetland 
wildlife. Waterfowl populations are very low in Harrison 
County because most of the area has had some form of 
drainage, and most areas are used for cultivated crops. A 
few swampy areas remain in pasture and woodland. The 
potential to develop habitat for wetland wildlife is best in 
this map unit. 

Stream fishing in the county is limited to Big Creek 
and its major forks and the Thompson River in the east- 
ern part of the county. The main sport fish in streams are 
channel and flathead catfish, red horse sucker, small- 
mouth and largemouth bass, carp, freshwater drum, and 
green sunfish. Spotted bass have been stocked in Big 
Creek. 

Lake fishing is restricted to the 70-acre Bethany water- 
supply lake and the impoundments that were created by 
two Public Law 566 watershed projects. In the Big Creek 
Watershed Project area, a floodwater impoundment holds 
40 acres of surface water and 7 grade stabilization struc- 
tures hold about 45 acres. The Panther Creek Watershed 
Project consists of 6 floodwater impoundments totaling 
about 160 acres of surface water and 7 grade stabilization 
structures holding 60 acres of water. Numerous farm 
ponds scattered throughout the county provide additional 
fishing. Ponds and lakes generally are stocked with lar- 
gemouth bass, channel catfish, and bluegill. 

Soils directly affect the kind and amount of vegetation 
that is available to wildlife as food and cover, and they af- 
fect the construction of water impoundments. The kind 
and abundance of wildlife that populate an area depend 
largely on the amount and distribution of food, cover, and 
water. If any one of these elements is missing, is in- 
adequate, or is inaccessible, wildlife either are scarce or 
do not inhabit the area. 

If the soils have the potential, wildlife habitat can be 
created or improved by planting appropriate vegetation, 
by maintaining the existing plant cover, or by helping the 
natural establishment of desirable plants. 

In table 14, the soils in the survey area are rated ac- 
cording to their potential to support the main kinds of 
wildlife habitat in the area. This information can be used 
in planning for parks, wildlife refuges, nature study areas, 
and other developments for wildlife; selecting areas that 
are suitable for wildlife; selecting soils that are suitable 
for creating, improving, or maintaining specific elements 
of wildlife habitat; and determining the intensity of 
management needed for each element of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good means that the element of 
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wildlife habitat or the kind of habitat is easily created, 
improved, or maintained. Few or no limitations affect 
management, and satisfactory results can be expected if 
the soil is used for the designated purpose. A rating of 
fair means that the element of wildlife habitat or kind of 
habitat can be created, improved, or maintained in most 
places. Moderately intensive management is required for 
satisfactory results. A rating of poor means that limita- 
tions are severe for the designated element or kind of 
wildlife habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor means that 
restrictions for the element of wildlife habitat or kind of 
habitat are very severe and that unsatisfactory results 
can be expected. Wildlife habitat is impractical or even 
impossible to create, improve, or maintain on soils having 
such a rating. 

The elements of wildlife habitat are briefly described in 
the following paragraphs. 

Grain and seed crops are seed-producing annuals used 
by wildlife. The major soil properties that affect the 
growth of grain and seed crops are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, slope, surface stoniness, and flood hazard. 
Soil temperature and soil moisture are also considera- 
tions. Examples of grain and seed crops are corn, wheat, 
oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted for wildlife food 
and cover. Major soil properties that affect the growth of 
grasses and legumes are depth of the root zone, texture 
of the surface layer, available water capacity, wetness, 
surface stoniness, flood hazard, and slope. Soil tempera- 
ture and soil moisture are also considerations. Examples 
of grasses and legumes are fescue, lovegrass, bromegrass, 
clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds, that pro- 
vide food and cover for wildlife. Major soil properties that 
affect the growth of these plants are depth of the root 
zone, texture of the surface layer, available water capaci- 
ty, wetness, surface stoniness, and flood hazard. Soil tem- 
perature and soil moisture are also considerations. Exam- 
ples of wild herbaceous plants are bluestem, goldenrod, 
beggarweed, wheatgrass, and grama. 

Hardwood trees and the associated woody understory 
provide cover for wildlife and produce nuts or other fruit, 
buds, catkins, twigs, bark, or foliage that wildlife eat. 
Major soil properties that affect growth of hardwood 
trees and shrubs are depth of the root zone, available 
water capacity, and wetness. Examples of hardwood 
plants are oak, poplar, cherry, sweetgum, apple, hawthorn, 
dogwood, hickory, blackberry, and blueberry. Examples of 
fruit-producing shrubs that are commercially available 
and suitable for planting on soils rated good are Russian- 
olive, autumn-olive, and crabapple. 

Coniferous plants are cone-bearing trees, shrubs, or 
ground cover plants that furnish habitat or supply food in 


the form of browse, seeds, or fruitlike cones. Soil proper- 
ties that have a major effect on the growth of coniferous 
plants are depth of the root zone, available water capaci- 
ty, and wetness. Examples of coniferous plants are pine, 
spruce, fir, cedar, and juniper. 

Wetland plants are annual and perennial wild her- 
baceous plants that grow on moist or wet sites, exclusive 
of submerged or floating aquatics. They produce food or 
cover for wildlife that use wetland as habitat. Major soil 
properties affecting wetland plants are texture of the 
surface layer, wetness, reaction, salinity, slope, and sur- 
face stoniness. Examples of wetland plants are smart- 
weed, wild millet, wildrice, saltgrass, and cordgrass and 
rushes, sedges, and reeds. 

Shallow water areas are bodies of water that have an 
average depth of less than 5 feet and that are useful to 
wildlife. They can be naturally wet areas, or they can be 
created by dams or levees or by water-control structures 
in marshes or streams. Major soil properties affecting 
shallow water areas are depth to bedrock, wetness, sur- 
face stoniness, slope, and permeability. The availability of 
a dependable water supply is important if water areas are 
to be developed. Examples of shallow water areas are 
marshes, waterfowl feeding areas, and ponds. 

The kinds of wildlife habitat are briefly described in 
the following paragraphs. 

Openland habitat consists of cropland, pasture, 
meadows, and areas that are overgrown with grasses, 
herbs, shrubs, and vines. These areas produce grain and 
seed crops, grasses and legumes, and wild herbaceous 
plants. The kinds of wildlife attracted to these areas in- 
clude bobwhite quail, pheasant, meadowlark, field spar- 
row, cottontail rabbit, and red fox. 

Woodland habitat consists of areas of hardwoods or 
conifers, or a mixture of both, and associated grasses, 
legumes, and wild herbaceous plants. Wildlife attracted to 
these areas include wild turkey, ruffed grouse, woodcock, 
thrushes, woodpeckers, squirrels, gray fox, raccoon, deer, 
and bear. 

Wetland habitat consists of open, marshy or swampy, 
shallow water areas where water-tolerant plants grow. 
Some of the wildlife attracted to such areas are ducks, 
geese, herons, shore birds, muskrat, mink, and beaver. 


Soil properties 


Extensive data about soil properties are summarized on 
the following pages. The two main sources of these data 
are the many thousands of soil borings made during the 
course of the survey and the laboratory analyses of 
selected soil samples from typical profiles. 

In making soil borings during field mapping, soil 
scientists can identify several important soil properties. 
They note the seasonal soil moisture condition or the 
presence of free water and its depth. For each horizon in 
the profile, they note the thickness and color of the soil 
material; the texture, or amount of clay, silt, sand, and 
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gravel or other coarse fragments; the structure, or the 
natural pattern of cracks and pores in the undisturbed 
soil; and the consistence of the soil material in place 
under the existing soil moisture conditions. They record 
the depth of plant roots, determine the pH or reaction of 
the soil, and identify any free carbonates. 

Samples of soil material are analyzed in the laboratory 
to verify the field estimates of soil properties and to 
determine all major properties of key soils, especially pro- 
perties that cannot be estimated accurately by field ob- 
servation. Laboratory analyses are not conducted for all 
soil series in the survey area, but laboratory data for 
many soil series not tested are available from nearby sur- 
vey areas. 

The available field and laboratory data are summarized 
in tables. The tables give the estimated range of en- 
gineering properties, the engineering classifications, and 
the physical and chemical properties of each major 
horizon of each soil in the survey area. They also present 
data about pertinent soil and water features. 


Engineering properties 


Table 15 gives estimates of engineering properties and 
classifications for the major horizons of each soil in the 
survey area. 

Most soils have, within the upper 5 or 6 feet, horizons 
of contrasting properties. Table 15 gives information for 
each of these contrasting horizons in a typical profile. 
Depth to the upper and lower boundaries of each horizon 
is indicated. More information about the range in depth 
and about other properties in each horizon is given for 
each soil series in the section “Soil series and morpholo- 

Texture is described in table 15 in the standard terms 
used by the U.S. Department of Agriculture. These terms 
are defined according to percentages of sand, silt, and 
clay in soil material that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil material that is 7 to 
27 percent clay, 28 to 50 percent silt, and less than 52 per- 
cent sand. If a soil contains gravel or other particles 
coarser than sand, an appropriate modifier is added, for 
example, “gravelly loam.” Other texture terms are 
defined in the Glossary. 

The two systems commonly used in classifying soils for 
engineering use are the Unified Soil Classification System 
and the system adopted by the American Association of 
State Highway and Transportation Officials (AASHTO). 

The Unified system classifies soils according to proper- 
ties that affect their use as construction material. Soils 
are classified according to grain-size distribution of the 
fraction less than 3 inches in diameter, plasticity index, 
liquid limit, and organic-matter content. Soils are grouped 
into 15 classes—eight classes of coarse-grained soils, 
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six 
classes of fine-grained soils, identified as ML, CL, OL, 
MH, CH, and OH; and one class of highly organic soils, 
identified as Pt. Soils on the borderline between two 


classes have a dual classification symbol, for example, CL- 
ML. 

The AASHTO system classifies soils according to those 
properties that affect their use in highway construction 
and maintenance. In this system a mineral soil is clas- 
sified in one of seven basic groups ranging from A-1 
through A-7 on the basis of grain-size distribution, liquid 
limit, and plasticity index. Soils in group A-1 are coarse 
grained and low in content of fines. At the other extreme, 
in group A-7, are fine-grained soils. Highly organic soils 
are classified in group A-8 on the basis of visual inspec- 
tion. 

When laboratory data are available, the A-1, A-2, and 
A-7 groups are further classified as follows: A-l-a, A-1-b, 
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi- 
tional refinement, the desirability of soils as subgrade 
material can be indicated by a group index number. These 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The estimated classification, 
without group index numbers, is given in table 15. Also in 
table 15 the percentage, by weight, of rock fragments 
more than 3 inches in diameter is estimated for each 
major horizon. These estimates are determined mainly by 
observing volume percentage in the field and then con- 
verting that, by formula, to weight percentage. 

Percentage of the soil material less than 3 inches in 
diameter that passes each of four sieves (U.S. standard) 
is estimated for each major horizon. The estimates are 
based on tests of soils that were sampled in the survey 
area and in nearby areas and on field estimates from 
many borings made during the survey. 

Liquid limit and plasticity index indicate the effect of 
water on the strength and consistence of soil. These in- 
dexes are used in both the Unified and AASHTO soil 
classification systems. They are also used as indicators in 
making general predictions of soil behavior. Range in 
liquid limit and in plasticity index is estimated on the 
basis of test data from the survey area or from nearby 
areas and on observations of the many soil borings made 
during the survey. 


Physical and chemical properties 


Table 16 shows estimated values for several soil charac- 
teristics and features that affect behavior of soils in en- 
gineering uses. These estimates are given for each major 
horizon, at the depths indicated, in the typical pedon of 
each soil. The estimates are based on field observations 
and on test data for these and similar soils. 

Permeability is estimated on the basis of known rela- 
tionships among the soil characteristics observed in the 
field—particularly soil structure, porosity, and gradation 
or texture—that influence the downward movement of 
water in the soil. The estimates are for vertical water 
movement when the soil is saturated. Not considered in 
the estimates is lateral seepage or such transient soil fea- 
tures as plowpans and surface crusts. Permeability of the 
soil is an important factor to be considered in planning 
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and designing drainage systems, in evaluating the poten- 
tial of soils for septic tank systems and other waste 
disposal systems, and in many other aspects of land use 
and management. 

Available water capacity is rated on the basis of soil 
characteristics that influence the ability of the soil to hold 
water and make it available to plants. Important charac- 
teristics are content of organic matter, soil texture, and 
soil structure. Shallow-rooted plants are not likely to use 
the available water from the deeper soil horizons. Availa- 
ble water capacity is an important factor in the choice of 
plants or crops to be grown and in the design of irrigation 
systems. 

Soil reaction is expressed as a range in pH values. The 
range in pH of each major horizon is based on many field 
checks. For many soils, the values have been verified by 
laboratory analyses. Soil reaction is important in selecting 
the crops, ornamental plants, or other plants to be grown; 
in evaluating soil amendments for fertility and stabiliza- 
tion; and in evaluating the corrosivity of soils. 

Salinity is expressed as the electrical conductivity of 
the saturation extract, in millimhos per centimeter at 25 
degrees C. Estimates are based on field and laboratory 
measurements at representative sites of the nonirrigated 
soils. The salinity of individual irrigated fields is affected 
by the quality of the irrigation water and by the frequen- 
cy of water application. Hence, the salinity of individual 
fields can differ greatly from the value given in table 16. 
Salinity affects the suitability of a soil for crop produc- 
tion, its stability when used as a construction material, 
and its potential to corrode metal and concrete. 

Shrink-swell potential depends mainly on the amount 
and kind of clay in the soil. Laboratory measurements of 
the swelling of undisturbed clods were made for many 
soils. For others the swelling was estimated on the basis 
of the kind and amount of clay in the soil and on mea- 
surements of similar soils. The size of the load and the 
magnitude of the change in soil moisture content also in- 
fluence the swelling of soils. Shrinking and swelling of 
some soils can cause damage to building foundations, 
basement walls, roads, and other structures unless special 
designs are used. A high shrink-swell potential indicates 
that special design and added expense may be required if 
the planned use of the soil will not tolerate large volume 
changes. 

Risk of corrosion pertains to potential soil-induced 
chemical action that dissolves or weakens uncoated steel 
or concrete. The rate of corrosion of uncoated steel is re- 
lated to soil moisture, particle-size distribution, total acidi- 
ty, and electrical conductivity of the soil material. The 
rate of corrosion of concrete is based mainly on the 
sulfate content, texture, and acidity of the soil. Protective 
measures for steel or more resistant concrete help to 
avoid or minimize damage resulting from the corrosion. 
Uncoated steel intersecting soil boundaries or soil 
horizons is more susceptible to corrosion than an installa- 
tion that is entirely within one kind of soil or within one 
soil horizon. 


Erosion factors are used to predict the erodibility of a 
soil and its tolerance to erosion in relation to specific 
kinds of land use and treatment. The soil erodibility fac- 
tor (K) is a measure of the susceptibility of the soil to 
erosion by water. Soils having the highest K values are 
the most erodible. K values range from 0.10 to 0.64. To 
estimate annual soil loss per acre, the K value of a soil is 
modified by factors representing plant cover, grade and 
length of slope, management practices, and climate. The 
soil-loss tolerance factor (T) is the maximum rate of soil 
erosion, whether from rainfall or soil blowing, that can 
occur without reducing crop production or environmental 
quality. The rate is expressed in tons of soil loss per acre 
per year. 

Wind erodibility groups are made up of soils that have 
similar properties that affect their resistance to soil blow- 
ing if cultivated. The groups are used to predict the 
susceptibility of soil to blowing and the amount of soil 
lost as a result of blowing. Soils are grouped according to 
the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine sands. 
These soils are extremely erodible, so vegetation is dif- 
ficult to establish. They are generally not suitable for 
crops. 

2. Loamy sands, loamy fine sands, and loamy very fine 
sands. These soils are very highly erodible, but crops can 
be grown if intensive measures to control soil blowing are 
used. 

3. Sandy loams, coarse sandy loams, fine sandy loams, 
and very fine sandy loams. These soils are highly erodi- 
ble, but crops can be grown if intensive measures to con- 
trol soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 percent 
clay and more than 5 percent finely divided calcium car- 
bonate. These soils are erodible, but crops can be grown if 
intensive measures to control soil blowing are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible, but crops can be grown if measures 
to control soil blowing are used. 

5. Loamy soils that are less than 18 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 per- 
cent finely divided calcium carbonate. These soils are 
slightly erodible, but crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 18 to 35 percent clay and less 
than 5 percent finely divided calcium carbonate, except 
silty clay loams. These soils are very slightly erodible, and 
crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible, and crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject to 
soil blowing. 
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Soil and water features 


Table 17 contains information helpful in planning land 
uses and engineering projects that are likely to be af- 
fected by soil and water features. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
placed in one of four groups on the basis of the intake of 
water after the soils have been wetted and have received 
precipitation from long-duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low ru- 
noff potential) when thoroughly wet. These consist chiefly 
of deep, well drained to excessively drained sands or 
gravels. These soils have a high rate of water transmis- 
sion. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water trans- 
mission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils that have a 
layer that impedes the downward movement of water or 
soils that have moderately fine texture or fine texture. 
These soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clay soils that have a high shrink-swell poten- 
tial, soils that have a permanent high water table, soils 
that have a claypan or clay layer at or near the surface, 
and soils that are shallow over nearly impervious materi- 
al. These soils have a very slow rate of water transmis- 
sion. 

Flooding is the temporary covering of soil with water 
from overflowing streams, with runoff from adjacent 
slopes, and by tides. Water standing for short periods 
after rains or after snow melts is not considered flooding, 
nor is water in swamps and marshes. Flooding is rated in 
general terms that describe the frequency and duration of 
flooding and the time of year when flooding is most like- 
ly. The ratings are based on evidence in the soil profile of 
the effects of flooding, namely thin strata of gravel, sand, 
silt, or, in places, clay deposited by floodwater; irregular 
decrease in organic-matter content with increasing depth; 
and absence of distinctive soil horizons that form in soils 
of the area that are not subject to flooding. The ratings 
are also based on local information about floodwater 
levels in the area and the extent of flooding and on infor- 
mation that relates the position of each soil on the land- 
scape to historic floods. 

The generalized description of flood hazards is of value 
in land-use planning and provides a valid basis for land- 
use restrictions. The soil data are less specific, however, 
than those provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 


High water table is the highest level of a saturated 
zone more than 6 inches thick for a continuous period of 
more than 2 weeks during most years. The depth to a 
seasonal high water table applies to undrained soils. Esti- 
mates are based mainly on the relationship between gray- 
ish colors or mottles in the soil and the depth to free 
water observed in many borings made during the course 
of the soil survey. Indicated in table 17 are the depth to 
the seasonal high water table; the kind of water table, 
that is, perched, artesian, or apparent; and the months of 
the year that the water table commonly is high. Only 
saturated zones above a depth of 5 or 6 feet are indicated. 

Information about the seasonal high water table helps 
in assessing the need for specially designed foundations, 
the need for specific kinds of drainage systems, and the 
need for footing drains to insure dry basements. Such in- 
formation is also needed to decide whether or not con- 
struction of basements is feasible and to determine how 
septic tank absorption fields and other underground in- 
stallations will function. Also, a seasonal high water table 
affects ease of excavation. 

Depth to bedrock is shown for all soils that are under- 
lain by bedrock at a depth of 5 to 6 feet or less. For many 
soils, the limited depth to bedrock is a part of the defini- 
tion of the soil series. The depths shown are based on 
measurements made in many soil borings and on other 
observations during the mapping of the soils. The kind of 
bedrock and its hardness as related to ease of excavation 
is also shown. Rippable bedrock can be excavated with a 
single-tooth ripping attachment on a 200-horsepower trac- 
tor, but hard bedrock generally requires blasting. 

Potential frost action refers to the likelihood of damage 
to pavements and other structures by frost heaving and 
low soil strength after thawing. Frost action results from 
the movement of soil moisture into the freezing tempera- 
ture zone in the soil, which causes ice lenses to form. Soil 
texture, temperature, moisture content, porosity, permea- 
bility, and content of organic matter are the most impor- 
tant soil properties that affect frost action. It is assumed 
that the soil is not covered by insulating vegetation or 
snow and is not artificially drained. Silty and clayey soils 
that have a high water table in winter are most suscepti- 
ble to frost action. Well drained very gravelly or sandy 
soils are the least susceptible. 


Classification of the soils 


The system of soil classification used by the National 
Cooperative Soil Survey (12) has six categories. 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and series. 
In this system the classification is based on the different 
soil properties that can be observed in the field or those 
that can be inferred either from other properties that are 
observable in the field or from the combined data of soil 
science and other disciplines. The properties selected for 


the higher categories are the result of soil genesis or of 
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factors that affect soil genesis. In table 18, the soils of the 
survey area are classified according to the system. 
Categories of the system are described in the following 
paragraphs. 

ORDER. Ten soil orders are recognized as classes in 
the system. The properties used to differentiate among 
orders are those that reflect the kind and degree of domi- 
nant soil-forming processes that have taken place. Each 
order is identified by a word ending in sol. An example is 
Mollisol. 

SUBORDER. Each order is divided into suborders 
based primarily on properties that influence soil genesis 
and are important to plant growth or that are selected to 
reflect the most important variables within the orders. 
The last syllable in the name of a suborder indicates the 
order. An example is Udoll (Ud, meaning humid climate, 
plus oll, from Mollisol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, arrange- 
ment, and degree of expression of pedogenic horizons; soil 
moisture and temperature regimes; and base status. Each 
great group is identified by the name of a suborder and a 
prefix that suggests something about the properties of 
the soil. An example is Argiudolls (Arg, meaning clay ac- 
cumulation, plus udoll, the suborder of Mollisols that have 
an argillic horizon). 

SUBGROUP. Each great group may be divided into 
three subgroups: the central (typic) concept of the great 
groups, which is not necessarily the most extensive sub- 
group; the intergrades, or transitional forms to other or- 
ders, suborders, or great groups; and the extragrades, 
which have some properties that are representative of 
the great groups but do not indicate transitions to any 
other known kind of soil. Each subgroup is identified by 
one or more adjectives preceeding the name of the great 
group. The adjective Typic identifies the subgroup that is 
thought to typify the great group. An example is Typic 
Argiudolls. 

FAMILY. Families are established within a subgroup 
on the basis of similar physical and chemical properties 
that affect management. Among the properties con- 
sidered in horizons of major biological activity below plow 
depth are particle-size distribution, mineral content, tem- 
perature regime, thickness of the soil penetrable by roots, 
consistence, moisture equivalent, soil slope, and per- 
manent cracks. A family name consists of the name of a 
subgroup and a series of adjectives. The adjectives are 
the class names for the soil properties used as family dif- 
ferentiae. An example is fine-loamy, mixed, mesic, Typic 
Argiudolls. 

SERIES. The series consists of soils that formed in a 
particular kind of material and have horizons that, except 
for texture of the surface soil or of the underlying sub- 
stratum, are similar in differentiating characteristics and 
in arrangement in the soil profile. Among these charac- 
teristics are color, texture, structure, reaction, con- 
sistence, and mineral and chemical composition. 


Soil series and morphology 


In this section, each soil series recognized in the survey 
area is described in detail. The descriptions are arranged 
in alphabetic order by series name. 

Characteristics of the soil and the material in which it 
formed are discussed for each series. The soil is then 
compared to similar soils and to nearby soils of other se- 
ries. Then a pedon, a small three-dimensional area of soil 
that is typical of the soil series in the survey area, is 
described. The detailed descriptions of each soil horizon 
follow standards in the Soil Survey Manual (11). Unless 
otherwise noted, colors described are for moist soil. 

Following the pedon description is the range of impor- 
tant characteristics of the soil series in this survey area. 
Phases, or map units, of each soil series are described in 
the section “Soil maps for detailed planning.” 


Adair series 


The Adair series consists of deep, somewhat poorly 
drained, slowly permeable soils on uplands. These soils 
formed in weathered glacial till and glacial sediment. 
Slopes range from 8 to 9 percent. 

Adair soils in Harrison County have a thinner solum, 
fewer red mottles in the upper part of the B horizon and 
higher pH in the lower part of the B horizon than is 
defined as the range for the series, but these differences 
do not alter the use and management of the soils. Also, 
the eroded phase has a thinner surface layer. 

Adair soils are similar to Shelby soils and are com- 
monly adjacent to Shelby, Zook, and Colo soils on the 
landscape. Shelby soils are moderately well drained and 
do not have red mottles in the B horizon. They are on 
steeper slopes below Adair soils. Zook and Colo soils are 
poorly drained. They are on the small drainageways ad- 
jacent to Adair soils. 

Typical pedon in an area of Adair loam, 3 to 9 percent 
slopes, in a field of red clover 1,320 feet south and 330 
feet east of the NW corner of sec. 35, T. 63 N., R. 29 W. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) loam; weak fine 
and very fine granular structure; friable; many fine and very fine 
roots; slightly acid; clear smooth boundary. 

A3—3 to 12 inches; very dark grayish brown (10YR 3/2) light clay loam, 
weak very fine subangular blocky structure; friable; many fine and 
very fine roots; medium acid; clear smooth boundary. 

IIB21t—12 to 17 inches; dark grayish brown (10YR 4/2) clay loam; com- 
mon fine prominent red (2.5YR 4/8) mottles and few fine distinct 
dark brown (7.5YR 4/4) mottles; moderate very fine subangular 
blocky structure; firm; common very fine roots; few thin clay films 
on faces of peds; few fine pebbles; slightly acid; clear smooth boun- 


dary. 

IIB22t—17 to 21 inches; dark brown (7.5YR 4/4) light clay; common fine 
prominent red (2.5YR 4/6) mottles and few fine faint dark grayish 
brown mottles; moderate fine subangular blocky structure; firm; 
common very fine roots; few thin clay films on faces of peds; few 
fine pebbles; slightly acid; clear smooth boundary. 

IIB23t—21 to 26 inches; yellowish brown (10YR 5/4) light clay; few fine 
prominent yellowish red (5YR 4/6) mottles and few fine distinct 
strong brown (7.5YR 5/6) mottles; weak fine subangular blocky 
structure; firm; few very fine roots; few thin clay films on faces of 
peds; few fine pebbles; slightly acid; gradual smooth boundary. 
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1188-26 to 36 inches; yellowish brown (10YR 5/6) heavy clay loam; 
common fine faint dark yellowish brown (10YR 4/4) mottles; weak 
fine prismatic structure; firm; few very fine roots; few fine pebbles; 
neutral; clear smooth boundary. 

IIC1—36 to 49 inches; yellowish brown (10YR 5/6) and grayish brown 
(2.5Y 5/2) clay loam; weak fine prismatic structure; firm; few fine 
pebbles; few soft calcium masses; strong effervescence; mildly al- 
kaline; gradual smooth boundary. 

1102-49 to 73 inches; yellowish brown (10YR 5/6) clay loam; common 
medium prominent grayish brown (2.5Y 5/2) mottles; massive; firm; 
few fine pebbles; many soft calcium masses; strong effervescence; 
mildly alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 30 to 48 inches, but in most places the range is 30 to 40 inches. The 
mollic epipedon is 10 to 16 inches thick. 

The A horizon has hue of 10YR, value of 2 or 3, and chroma of 1 or 2. 
It is dominantly loam or clay loam but the range includes silty clay loam. 
The upper part of the B horizon dominantly is 10YR 4/4 or 7.5YR 4/4 in 
color but ranges from 10YR 4/2 to 5YR 4/6. The lower part of the B 
horizon ranges from 10YR 4/4 to 5/6 and has mottles of grayish brown 
to dark yellowish brown. The B horizon ranges from medium acid to 
neutral. The C horizon ranges in color from 10YR 5/6 to 2.5Y 5/2 but is 
dominantly 10YR 5/4 to 5/6. 


Armstrong series 


The Armstrong series consists of deep, somewhat 
poorly drained, slowly permeable soils on uplands. These 
soils formed in weathered glacial till. Slopes range from 5 
to 14 percent. 

Armstrong soils in Harrison County have a thinner 
solum and higher pH in the lower part of the B horizon 
than is defined as the range for the series, but these dif- 
ferences do not seriously alter the use and behavior of 
the soil. Also, the severely eroded phase has a thinner 
surface layer. 

Armstrong soils are similar to Pershing and Gara soils 
and are commonly adjacent to Gara and Pershing soils on 
the landscape. Gara soils are moderately well drained and 
do not have red and gray mottles in the upper part of the 
B horizon. They are on steeper side slopes below the 
Armstrong soils. Pershing soils formed in loess on side 
slopes above the Armstrong soils. They have a silty A 
horizon and do not have sand and glacial pebbles, which 
are common in Armstrong soils. 

Typical pedon in an area of Armstrong loam, 5 to 9 per- 
cent slopes, in a pasture 1,320 feet south and 60 feet east 
of the center of sec. 36, T. 65 N., R. 28 W. 


Ap 一 0 to 6 inches; black (10YR 2/1) loam; moderate fine granular struc- 
ture; friable; common fine roots; slightly acid; abrupt smooth boun- 
dary. 

B1—6 to 11 inches; brown (10YR 4/3) light clay loam, very dark grayish 
brown (10YR 3/2) in small vertical cracks; few fine faint yellowish 
brown mottles; moderate very fine subangular blocky structure; 
firm; common fine roots; medium acid; clear smooth boundary. 

IIB21t—11 to 16 inches; dark grayish brown (10YR 4/2) and yellowish 
brown (10YR 5/8) clay loam; common fine distinct red (2.5YR 4/8) 
mottles; moderate fine subangular blocky structure; firm; few very 
fine roots; few thin clay films on faces of peds; few fine pebbles; 
strongly acid; gradual smooth boundary. 

IIB22t—16 to 22 inches; dark grayish brown (10YR 4/2) clay; common 
fine distinct yellowish brown (10YR 5/8) mottles and few fine 
prominent red (2.5YR 4/8) mottles; moderate fine subangular blocky 
structure; firm; few very fine roots; few moderately thick clay films 
on faces of peds; few fine pebbles; strongly acid; gradual smooth 
boundary. 


IIB8t—22 to 32 inches; yellowish brown (10YR 5/4) light clay; common 
fine distinct grayish brown (10YR 5/2) mottles; weak fine prismatic 
structure; firm; few thin clay films on faces of peds; few fine peb- 
bles; neutral; gradual smooth boundary. 

IIC1—32 to 37 inches; yellowish brown (10YR 5/6) heavy clay loam; 
common fine distinct light brownish gray (10YR 6/2) mottles; weak 
fine prismatic structure; firm; few soft calcium masses; mild effer- 
vescence near calcium masses; few fine pebbles; mildly alkaline; 
gradual smooth boundary. 

IIC2—37 to 60 inches; grayish brown (10YR 5/2) and yellowish brown 
(10YR 5/8) elay loam; few medium distinct strong brown (7.5YR 
5/8) mottles; massive; firm; few fine pebbles; few small calcium 
masses; strong effervescence; moderately alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 30 to 50 inches, but in most places the range is 30 to 42 inches. 

The Al or Ap horizon is black or very dark grayish brown loam, clay 
loam, or silt loam 6 to 8 inches thick. In some places there is an A2 
horizon 1 inch to 8 inches thick. The B2 horizon ranges from 10YR 4/2 
to 7.5YR 5/6 in color. The C horizon ranges from 2.5Y 5/2 to 7.5YR 5/8 
in color and is neutral to moderately alkaline. 


Colo series 


The Colo series consists of deep, poorly drained soils 
with moderately slow permeability. These soils formed in 
silty sediment on drainageways, low benches, and alluvial 
fans. Slopes range from 0 to 2 percent. 

Colo soils are similar to Zook soils and are commonly 
adjacent to them on bottom lands; they are also adjacent 
to Adair, Gara, Lamoni, and Shelby soils on the uplands. 
Zook soils have finer textured sola and are less sloping. 
Adair, Gara, Lamoni, and Shelby soils formed in glacial 
material and are on steeper side slopes above the Colo 
soils. 

Typical pedon in an area of Colo silty clay loam, 390 
feet south and 130 feet east of the NW corner of sec. 12, 
T. 63 N., R. 26 W. 


Ap—O to 8 inches; black (10YR 2/1) silty clay loam; weak very fine 
granular structure; friable; few fine roots; mildly alkaline; abrupt 
smooth boundary. 

A12—8 to 24 inches; black (10YR 2/1) silty clay loam; weak very fine 
blocky structure; friable; few very fine roots; slightly acid; diffuse 
smooth boundary. 

۸13-24 to 35 inches; black (10YR 2/1) silty clay loam; weak fine 
prismatic structure; firm; slightly acid; diffuse smooth boundary. 
AC—35 to 48 inches; very dark gray (10YR 3/1) silty clay loam; weak 
fine prismatic structure; firm; neutral; diffuse smooth boundary. 
C—48 to 62 inches; very dark gray (10YR 3/1) silty clay loam; common 
fine and medium distinct dark yellowish brown (10YR 4/4) mottles; 

massive; firm; neutral. 


The solum is 36 to 54 inches thick. Reaction ranges from slightly acid 
to neutral. Color ranges from N 2/0 to 10YR 3/1. The Ap horizon is silt 
loam, loam, or silty clay loam. 


Gara series 


The Gara series consists of deep, moderately well 
drained soils that have moderately slow permeability. 
These soils formed in clay loam glacial till on uplands. 
Slopes range from 5 to 20 percent. 

Gara soils are similar to Shelby soils. They are com- 
monly adjacent to Adair, Armstrong, Zook, and Colo soils. 
Adair and Shelby soils have a mollic epipedon that is 
thicker than 10 inches. Adair and Armstrong soils have 
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red and gray mottles in the upper part of the B horizon, a 
fine textured B2 horizon, and are on more gentle side 
slopes above Gara soils. Zook and Colo soils are poorly 
drained. They are on bottom lands. 

Typical pedon in an area of Gara loam, 14 to 20 percent 
slopes, in a meadow 1,980 feet west and 820 feet south of 
the NE corner of sec. 20, T. 64 N., R. 28 W. 


Ap 一 0 to 7 inches; very dark grayish brown (10YR 3/2) loam; moderate 
fine granular structure; friable; common very fine roots; few fine 
glacial pebbles; slightly acid; clear smooth boundary. 

B1—7 to 10 inches; brown (10YR 4/3) light clay loam; weak very fine 
subangular blocky structure; firm; common very fine roots; few fine 
glacial pebbles; strongly acid; clear smooth boundary. 

B21t—10 to 15 inches; dark yellowish brown (10YR 4/4) clay loam; 
moderate fine subangular blocky structure; firm; few fine roots; 
few thin clay films on faces of peds; few fine glacial pebbles; 
strongly acid; gradual smooth boundary. 

B22t—15 to 22 inches; yellowish brown (10YR 5/4) heavy clay loam; 
common fine faint strong brown (7.5YR 5/8) mottles; moderate fine 
subangular blocky structure; firm; few very fine roots; common thin 
clay films on faces of peds; few fine glacial pebbles; strongly acid; 
gradual smooth boundary. 

B23t—22 to 30 inches; yellowish brown (10YR 5/6) heavy clay loam; few 
fine distinct grayish brown (10YR 5/2) mottles and common fine 
faint strong brown (7.5YR 5/8) mottles; moderate fine prismatic 
structure; firm; few thin clay films on faces of peds; few fine glacial 
pebbles; medium acid; gradual smooth boundary. 

83-30 to 41 inches; yellowish brown (10YR 5/6) clay loam; weak fine 
prismatic structure; firm; wide (10-30 mm) gray (10YR 6/1) streaks; 
few fine glacial pebbles and calcium masses; neutral; gradual 
smooth boundary. 

C—41 to 68 inches; mottled gray (10YR 6/1) and strong brown (7.5YR 
5/6) clay loam; massive; firm; few soft calcium masses; few fine gla- 
cial pebbles; strong effervescence; mildly alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 36 to 50 inches. 

The Ap horizon is black or very dark grayish brown loam and is 6 to 9 
inches thick. In some places there is an A2 horizon 1 inch to 3 inches 
thick. 

The B horizon has hue of 10YR or 7.5YR but dominantly 10YR. Value 
is 4 or 5 and chroma 4 to 8. 

Gara clay loam, 9 to 14 percent slopes, severely eroded, has an A 
horizon that is more clayey and thinner than is defined as the range for 
the series, but this difference does not significantly affect the use or 
behavior of the soil. 


Gasconade series 


The Gasconade series consists of shallow, somewhat ex- 
cessively drained soils that have moderately slow permea- 
bility. These soils formed in interbedded limestone and 
shale on uplands. Slopes range from 14 to 30 percent. 

Gasconade soils are commonly adjacent to Gara soils. 
Gara soils are deep and formed in glacial till upslope from 
Gasconade soils. 

Typical pedon in an area of Gasconade flaggy silty clay 
loam, 14 to 80 percent slopes, in timber 2,600 feet south of 
the center of sec. 27, T. 62 N., R. 26 W. 


ዲ1--0 to 6 inches; black (10YR 2/1) flaggy silty clay loam; moderate 
very fine subangular blocky structure; firm; about 15 percent, by 
volume, of limestone fragments 1/4 to 1 inch in diameter and up to 
3 inches wide, and 20 percent 1 to 2 inches in diameter and 3 to 8 
inches wide; common fine and medium roots; neutral; clear smooth 
boundary. 


B—6 to 13 inches; very dark grayish brown (10YR 3/2) flaggy heavy 
silty clay; moderate fine subangular blocky structure; firm; about 25 
to 30 percent, by volume, limestone fragments 1 to 2 inches thick 
and 3 to 8 inches wide, and about 15 to 20 percent limestone frag- 
ments more than 8 inches wide; mildly alkaline; abrupt smooth 
boundary. 

R—13 inches; fractured limestone bedrock. 


The thickness of the solum and the depth to limestone bedrock range 
from 10 to 20 inches. 

The A horizon has value of 2 or 3 and chroma of 1 or 2. The B horizon 
has hue of 10YR or 7.5YR, value of 2 to 4, and chroma of 1 to 4. Frag- 
ments up to 3 inches in diameter make up 15 to 25 percent of the A 
horizon and 15 to 40 percent of the B horizon. Coarse fragments more 
than 3 inches in diameter make up 20 to 60 percent of the solum. 


Grundy series 


The Grundy series consists of deep, somewhat poorly 
drained, slowly permeable soils on loess covered uplands. 
These soils formed in silty noncaleareous loess. Slopes 
range from 2 to 5 percent. 

Grundy soils are similar to Lagonda soils. They are 
commonly adjacent to Adair, Lagonda, and Lamoni soils. 
Lagonda soils have more than 10 percent sand in the 
lower part of the B horizon and are downslope from 
Grundy soils. Adair and Lamoni soils have glacial sand 
and pebbles throughout the solum and are on steeper side 
slopes below Grundy soils. 

Typical pedon in an area of Grundy silt loam, 2 to 5 
percent slopes, in a cultivated field 1,175 feet east and 125 
feet south of the center of sec. 19, T. 65 N., R. 27 W. 


Ap 一 0 to 9 inches; black (10YR 2/1) silt loam; weak fine granular strue- 
ture; friable; common fine and medium roots; neutral; clear smooth 
boundary. 

A12—9 to 11 inches; black (10YR 2/1) light silty clay loam; weak very 
fine subangular blocky structure; friable; common fine and medium 
roots; slightly acid; clear smooth boundary. 

B1—11 to 14 inches; very dark gray (10YR 3/1) silty clay loam; 
moderate very fine subangular blocky structure; firm; common fine 
roots; slightly acid; clear smooth boundary. 

B21t—14 to 18 inches; dark grayish brown (10YR 4/2) silty clay; com- 
mon fine distinct yellowish brown (10YR 5/4) mottles in lower part; 
moderate very fine and fine subangular blocky structure; firm; com- 
mon fine roots; common moderately thick clay films on faces of 
peds; medium acid; clear smooth boundary. 

B22t—18 to 24 inches; dark grayish brown (10YR 4/2) silty clay; com- 
mon fine distinct yellowish brown (10YR 5/6) mottles; moderate 
fine subangular blocky structure; firm; few fine roots; many 
moderately thick clay films on faces of peds; slightly acid; gradual 
smooth boundary. 

B23t—24 to 38 inches; grayish brown (2.5Y 5/2) silty clay; common fine 
distinct yellowish brown (10YR 5/4) mottles; weak medium 
prismatic structure parting to weak medium subangular blocky; 
firm; few fine black concretions; few fine black streaks in cracks; 
common moderately thick clay films on faces of peds; neutral; 
gradual smooth boundary. 

B3t—38 to 53 inches; grayish brown (2.5Y 5.2) silty clay loam; few medi- 
um prominent strong brown (7.5YR 5/8) mottles; weak fine 
prismatic structure parting to weak medium subangular blocky; 
firm; few fine black streaks in cracks; few thin clay films on faces 
of peds; neutral; gradual smooth boundary. 

C—53 to 72 inches; olive gray (5Y 5/2) light silty clay loam; common fine 
distinct yellowish brown (10YR 5/4) mottles; massive; firm; neutral. 


The solum is 33 to 74 inches thick. The mollic epipedon is 10 to 16 
inches thick. 
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The A horizon has value of 2 or 3 and chroma of 1 or 2. It is silt loam 
or light silty clay loam. The B horizon has hue of 10YR or 2.5Y, value of 
4 or 5, and chroma of 2. The average clay content in the upper 20 inches 
of the argillic horizon ranges from 42 to 45 percent. The B horizon 
ranges from medium acid to neutral. 

The C horizon has hue of 2.5Y or 5Y, value of 4 or 5, and chroma of 1 
or 2. It is light silty clay loam or silt loam. 

Grundy silty clay loam, 2 to 5 percent slopes, eroded, has a more 
clayey and a thinner surface layer than is defined as the range for the 
series, but this difference does not significantly affect the use or 
behavior of the soil. 


Haig series 


The Haig series consists of deep, poorly drained, very 
slowly permeable soils on loess covered uplands. These 
soils formed in silty noncalcareous loess. Slopes range 
from 0 to 2 percent. 

Haig soils are similar to Grundy soils and are commonly 
adjacent to them on the landscape. Grundy soils com- 
monly have a mollic epipedon less than 16 inches thick 
and have colors of higher chroma or fewer mottles 
directly below the mollic epipedon. 

Typical pedon in an area of Haig silt loam, 0 to 2 per- 
cent slopes, in a cultivated field 2,100 feet east and 120 
feet south of the NW corner of sec. 2, T. 63 N., R. 27 W. 


Ap 一 0 to 10 inches; black (10YR 2/1) silt loam; weak fine granular struc- 
ture; friable; common fine roots; neutral; abrupt smooth boundary. 

۸12-10 to 18 inches; very dark gray (10YR 3/1) light silty clay loam; 
moderate fine subangular blocky structure; friable; common fine 
roots; slightly acid; clear smooth boundary. 

71-18 to 16 inches; very dark gray (10YR 3/1) heavy silty clay loam; 
few fine faint dark brown and common fine distinct yellowish 
brown (10YR 5/6) mottles; moderate fine subangular blocky struc- 
ture; firm; common fine roots; common thin clay films on faces of 
peds; medium acid; clear smooth boundary. 

B21t—16 to 28 inches; very dark gray (10YR 3/1) silty clay; common 
fine faint dark grayish brown (10YR 4/2) mottles and common fine 
distinct yellowish brown (10YR 5/6) mottles; weak medium 
prismatic structure parting to moderate medium subangular blocky; 
firm; few fine roots; many thick clay films on faces of peds; few 
black concretions; slightly acid; gradual smooth boundary. 

B22gt—23 to 31 inches; dark gray (10YR 4/1) silty clay; common fine 
distinct yellowish brown (10YR 5/6) mottles; weak medium 
prismatic structure parting to moderate medium subangular blocky; 
firm; few fine roots; many thick clay films on faces of peds; few 
black concretions; slightly acid; gradual smooth boundary. 

B23t—31 to 51 inches; grayish brown (2.5Y 5/2) heavy silty clay loam; 
common fine and medium distinct yellowish brown (10YR 5/6) mot- 
tles; weak very fine prismatic structure parting to weak medium 
subangular blocky; firm; common thin clay film on faces of peds; 
few black concretions; slightly acid; gradual smooth boundary. 

B3—51 to 72 inches; grayish brown (2.5Y 5/2) silty clay loam; common 
medium distinct yellowish brown (10YR 5/8) mottles and stains; 
weak medium prismatic structure; firm; few fine black concretions; 
slightly acid; gradual smooth boundary. 

C—72 to 84 inches; gray (10YR 5/1) light silty clay loam; few medium 
distinct yellowish brown (10YR 5/4) mottles; massive; firm; few fine 
brown concretions and streaks; neutral. 


The solum is 50 to 84 inches thick. The mollic epipedon is 14 to 26 
inches thick. 

The A horizon is black or very dark gray silt loam or light silty clay 
loam. Mollic color extends into the 1ظ‎ or B21 horizon and is dominantly 
very dark gray. The lower part of the B horizon has hue of 10YR, 2.5Y, 
or 5Y; value of 4 or 5; and chroma of 1 or 2. 


Humeston series 


The Humeston series consists of deep, poorly drained 
soils that have very slow permeability. These soils formed 
in silty alluvium on bottom lands. Slopes range from 0 to 
2 percent. 

Humeston soils are commonly adjacent to Nodaway and 
Zook soils. Nodaway soils do not have albic or argillic 
horizons and are adjacent to stream channels. Zook soils 
have a black silty clay loam mollic epipedon that is 
thicker than 36 inches, and they are in nearly level areas 
and depressions. 

Typical pedon in an area of Humeston silt loam, in a 
pasture 1,200 feet north and 600 feet east of the SW 
corner of sec. 36, T. 68 N., R. 26 W. 


Ap—0 to 7 inches; black (10YR 2/1) silt loam; weak very fine granular 
structure; friable; common very fine roots; medium acid; clear 
smooth boundary. 

ል12--7 to 17 inches; black (10YR 2/1) silt loam; moderate very fine 
granular structure; friable; few very fine roots; strongly acid; clear 
smooth boundary. 

A2—17 to 23 inches; gray (10YR 5/1) silt loam; weak thin platy struc- 
ture; very friable; few very fine roots; strongly acid; abrupt smooth 
boundary. 

B1—23 to 34 inches; dark gray (10YR 4/1) silty clay loam; weak very 
fine subangular blocky structure; firm; strongly acid; gradual 
smooth boundary. 

B2—34 to 50 inches; very dark gray (10YR 3/1) silty clay loam; weak 
fine prismatic structure parting to weak medium subangular blocky; 
firm; medium acid; gradual smooth boundary. 

B3— 50 to 67 inches; very dark gray (10YR 3/1) silty clay loam; weak 
coarse subangular blocky structure; massive; firm; neutral. 


The solum is 48 to 72 inches thick. The mollic epipedon is 10 to 20 
inches thick. 

The Al horizon is black or very dark gray silt loam or light silty clay 
loam. The B2 horizon is black or very dark gray silty clay loam or silty 
clay. 


Ladoga series 


The Ladoga series consists of deep, moderately well 
drained soils that have moderately slow permeability. 
These soils formed in silty noncalcareous loess on uplands. 
Slopes range from 5 to 9 percent. 

Ladoga soils have a slightly higher clay content in the 
B horizon and a redder color in the lower part of the B3 
and C horizons than is defined as the range for the series, 
but these differences do not significantly affect the use or 
behavior of the soils. 

Ladoga soils are similar to Gara and Weller soils and 
are commonly adjacent to Gara soils. Gara soils have gla- 
cial sand and pebbles throughout the solum and are on 
steeper side slopes below the Ladoga soils. Weller soils 
have gray mottles in the upper part of the B horizon and 
are on low ridges and benches. 

Typical pedon in an area of Ladoga silt loam, 5 to 9 
percent slopes, in a meadow 42 feet west and 2,525 feet 
south of the NE corner of sec. 9, T. 62 N., R. 26 W. 


Ap—0 to 7 inches; very dark grayish brown (10YR 3/2) silt loam; weak 
fine granular structure; friable; many very fine roots; slightly acid; 
abrupt smooth boundary. 
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B1—7 to 10 inches; dark yellowish brown (10YR 4/4) light silty clay 
loam; weak fine subangular blocky structure; firm; many very fine 
roots; strongly acid; clear smooth boundary. 

B21t—10 to 19 inches; dark yellowish brown (10YR 4/4) silty clay loam; 
moderate fine subangular blocky structure; firm; common very fine 
roots; few thin clay films on faces of peds; strongly acid; gradual 
smooth boundary. 

B22t—19 to 29 inches; dark yellowish brown (10YR 4/4) light silty clay; 
common medium distinct brown (10YR 5/3) and few fine distinct 
dark grayish brown (10YR 4/2) and yellowish brown (10YR 5/8) 
mottles below 24 inches; moderate fine subangular structure; firm; 
few very fine roots; common thin clay films on faces of peds; 
strongly acid; gradual smooth boundary. 

B23t—29 to 40 inches; dark yellowish brown (10YR 4/4) silty clay loam; 
common medium distinct brown (10YR 5/3) and few fine distinct 
yellowish brown (10YR 5/8) mottles; moderate medium subangular 
blocky structure; firm; few thin clay films on faces of peds; strongly 
acid; gradual smooth boundary. 

B31—40 to 51 inches; dark yellowish brown (10YR 4/4) silty clay loam; 
few fine faint dark grayish brown mottles; weak fine and medium 
prismatic structure; firm; few small black stains; strongly acid; 
gradual smooth boundary. 

B32—51 to 62 inches; dark brown (7.5YR 4/4) silty clay loam; few medi- 
um distinct grayish brown (10YR 5/2) mottles; weak medium 
prismatic structure; firm; few small black stains; strongly acid; 
gradual smooth boundary. 

C1—62 to 72 inches; yellowish red (5YR 5/6) light silty clay loam; few 
fine distinct light brownish gray (LOYR 6/2) mottles; massive; firm; 
few small black stains; medium acid; gradual smooth boundary. 

C2—72 to 84 inches; yellowish red (5YR 4/6) silty clay loam; massive; 
firm; few small black stains; slightly acid. 


The solum is 38 to 70 inches thick. The dark surface layer is 6 to 9 
inches thick. 

The A horizon, if moist, has value of 2 or 3 and chroma of 1 or 2. Most 
pedons do not have an A2 horizon. The B2 horizon ranges in color from 
10YR 4/3 to 10YR 4/4. The clay maximum ranges from heavy silty clay 
loam to light silty clay. The C horizon has hue of 5YR to 10YR, value of 
5, and chroma of 4 to 6. Many areas are underlain by limestone bedrock 
at 5 to 9 feet. 


Lagonda series 


The Lagonda series consists of deep, somewhat poorly 
drained, slowly permeable soils on loess covered uplands. 
These soils formed in 20 to 36 inches of loess or silty sedi- 
ment underlain by highly weathered material that washed 
from glacial till. Slopes range from 2 to 9 percent. 

Lagonda soils in Harrison County typically have an A 
horizon that is thinner than is defined as the range for 
the series, but this difference does not significantly affect 
the use or management of the soils. Lagonda silt loam, 2 
to 5 percent slopes, has a black surface layer more than 
10 inches thick and is in the normal range of the series. 

Lagonda soils are similar to Grundy soils and are com- 
monly adjacent to the Adair, Grundy, and Lamoni soils on 
the landscape. Grundy soils formed entirely in loess more 
than 6 feet thick and typically are on gentler side slopes 
above Lagonda soils. Adair and Lamoni soils have glacial 
sand and pebbles throughout their sola and are downslope 
from Lagonda soils. 

Typical pedon in an area of Lagonda silt loam, 5 to 9 
percent slopes, eroded, in a meadow 2,240 feet north and 
1,000 feet west of the center of sec. 12, T. 64 N., R. 28 W. 


Ap—0 to 7 inches; black (10YR 2/1) silt loam; weak very fine granular 
structure; friable; common fine and very fine roots; neutral; abrupt 
smooth boundary. 


B1—7 to 11 inches; dark grayish brown (10YR 4/2) silty clay loam; very 
dark gray (10YR 3/1) coating on some peds; common fine distinct 
yellowish brown (10YR 5/8) mottles; moderate very fine subangular 
blocky structure; firm; common very fine roots; medium acid; clear 
smooth boundary. 

B21t—11 to 16 inches; dark grayish brown (2.5Y 4/2) silty clay; common 
fine distinct yellowish brown (10YR 5/4) mottles; moderate fine su- 
bangular blocky structure; firm; few very fine roots; many 
moderately thick very dark gray (10YR 3/1) clay films on faces of 
peds; slightly acid; gradual smooth boundary. 

B22t—16 to 25 inches; dark grayish brown (2.5Y 4/2) silty clay; common 
fine distinct yellowish brown (10YR 5/4) mottles; moderate medium 
prismatic structure; firm; few very fine roots; common moderately 
thick clay films on faces of peds; few thick very dark gray (10YR 
3/1) clay films in vertical cracks; neutral; gradual smooth boundary. 

IIB23t—25 to 40 inches; grayish brown (10YR 5/2) and yellowish brown 
(10YR 5/8) silty clay; weak medium prismatic structure; firm; few 
very fine roots; few thin clay films on faces of peds; few black 
stains in small root channels; common very fine sand grains; 
neutral; gradual smooth boundary. 

IIB3—40 to 61 inches; yellowish brown (10YR 5/8) silty clay; common 
medium distinct gray (10YR 5/1) mottles; massive; firm; many fine 
sand grains and few fine white grit; few black stains; neutral; 
gradual smooth boundary. 

IIC—61 to 72 inches; strong brown (7.5YR 5/8) and gray (10YR 5/1) 
heavy clay loam; massive; firm; many sand grains and white grit; 
few soft calcium masses; neutral. 


The solum is 40 to 70 inches thick. The dark surface layer is 6 to 9 
inches thick. 

The A horizon has value of 2 or 3 and chroma of 1. It is silt loam or 
light silty clay loam. Depth to a marked sand increase in the lower part 
of the B horizon ranges from 24 to 32 inches. The C horizon has hue of 
5Y to 7.5YR, value of 5, and chroma of 1 to 8. 


Lamoni series 


The Lamoni series consists of deep, somewhat poorly 
drained, very slowly permeable soils on the uplands. 
These soils formed in weathered glacial till. Slopes range 
from 5 to 9 percent. 

Lamoni soils in Harrison County have a dark surface 
layer that is thinner than is defined as the range for the 
series but this difference does not significantly affect the 
use or behavior of the soils. 

Lamoni soils are similar to Adair soils and are com- 
monly adjacent to Shelby, Zook, and Colo soils. Adair soils 
have redder colors in the upper part of the B horizon. 
Shelby soils have less clay and do not have gray mottles 
in the upper part of the B horizon. They are on steeper 
side slopes below Lamoni soils. Zook and Colo soils have a 
black mollie epipedon that is more than 36 inches thick, 
and they are on the bottom lands. 

Typieal pedon in an area of Lamoni clay loam, 5 to 9 
percent slopes, eroded, in a meadow 400 feet west and 
595 feet south of the NE corner of sec. 14, T. 63 N., R 28 
W. 


Ap—0 to 9 inches; black (10YR 2/1) light clay loam; weak fine granular 
structure; friable; common fine roots; slightly acid; clear smooth 
boundary. 

B1—9 to 12 inches; brown (10YR 4/3) light clay loam; small black (10YR 
2/1) streaks in eracks; weak very fine subangular blocky structure; 
firm; common fine roots; slightly acid; clear smooth boundary. 

IIB21t—12 to 16 inches; dark yellowish brown (10YR 4/4) light clay; few 
fine distinct yellowish red (5YR 4/6) mottles, common fine faint yel- 
lowish brown (10YR 5/8) mottles, and few fine faint dark grayish 
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brown mottles; moderate fine subangular blocky structure; firm; 
few very fine roots; common thin clay films on faces of peds; medi- 
um acid; gradual smooth boundary. 

IIB22t—16 to 23 inches; dark grayish brown (10YR 4/2) clay; common 
fine distinct yellowish red (GYR 4/6) mottles and common fine faint 
yellowish brown (10YR 5/8) mottles; moderate medium prismatic 
structure; firm; few very fine roots; common thin clay films on 
faces of peds; medium acid; gradual smooth boundary. 

IIB23t—23 to 31 inches; grayish brown (10YR 5/2) light clay; medium 
fine distinct yellowish brown (10YR 5/8) mottles; weak fine 
prismatic structure; firm; few very fine roots; few thin clay films on 
faces of peds; strongly acid; gradual smooth boundary. 

IIB3—31 to 44 inches; strong brown (7.5YR 5/6) clay loam; common 
medium distinct grayish brown (10YR 5/2) mottles; common black 
stains; weak fine prismatic structure; firm; slightly acid; gradual 
smooth boundary. 

IIC—44 to 66 inches; grayish brown (10YR 5/2) and yellowish brown 
(10YR 5/6) clay loam; massive; firm; neutral. 


The solum is 38 to 50 inches thick. The dark surface layer is 4 to 10 
inches thick. 

The A horizon is black or very dark gray. It is dominantly clay loam 
but the range includes loam and silty clay loam. The upper part of the B 
horizon ranges in color from 10YR 4/4 to 10YR 4/2. Many pedons do not 
have red mottles in the upper part of the B horizon. In some pedons the 
C horizon has mottles of 1 chroma. The C horizon ranges from neutral 
to mildly alkaline and has soft calcium deposits. 


Nodaway series 


The Nodaway series consists of deep, moderately well 
drained, moderately permeable soils on bottom lands. 
These soils formed in silty alluvial sediment. Slopes range 
from 0 to 2 percent. 

Nodaway soils are commonly adjacent to Humeston and 
Zook soils. Humeston soils have a fine textured B2 
horizon and commonly form a belt between Zook and 
Nodaway soils. Zook soils have a thick, black, fine tex- 
tured A horizon and are in nearly level areas or in 
depressions. 

Typical pedon in an area of Nodaway silt loam in a cul- 
tivated field 670 feet west and 850 feet south of the NE 
corner of sec. 20, T. 63 N., R. 28 W. 


Ap 一 0 to 8 inches; very dark grayish brown (10YR 3/2) silt loam; few 
fine dark grayish brown (10YR 4/2) silt coatings on faces of some 
peds; small broken pieces of recent strata; weak very fine granular 
structure; friable; common very fine roots; neutral; abrupt smooth 
boundary. 

ል12--8 to 15 inches; very dark grayish brown (10YR 3/2) silt loam; few 
thin platelike strata; weak very fine granular structure; friable; few 
very fine roots; neutral; gradual smooth boundary. 

C1—15 to 32 inches; very dark grayish brown (10YR 3/2) silt loam; few 
thin strata of dark grayish brown (10YR 4/2); massive; friable; few 
very fine roots; neutral; gradual smooth boundary. 

C2—82 to 67 inches; very dark grayish brown (10YR 3/2) silt loam; 
some dark grayish brown (10YR 4/2) strata 2 to 5 millimeters thick; 
massive; friable; neutral; gradual smooth boundary. 

C3—67 to 75 inches; stratified very dark grayish brown (10YR 3/2) and 
dark grayish brown (10YR 4/2) silt loam; some layers of very fine 
sandy loam up to 1 inch thick; platelike structure; mildly alkaline. 


The A horizon is as dark as 10YR 3/2 and is 10 to 20 inches thick. The 
A horizon has few to many thin silt loam strata of 10YR 4/2. The Ap 
horizon in some places may show no evidence of recent strata. 

The C horizon has varied sequence and thickness of strata. It has 
value of 3 or 4 and chroma of 2. The C horizon has some very thin 
strata of sand at a depth of less than 40 inches; and in some pedons 
thore are sandy layers 1 inch to 10 inches thick below a depth of 40 
inches. 


Pershing series 


The Pershing series consists of deep, somewhat poorly 
drained, slowly permeable soils on loess covered uplands. 
These soils formed in silty noncaleareous loess. Slopes 
range from 2 to 9 percent. 

Pershing soils in Harrison County are browner in the 
upper part of the B horizon and have a thinner solum 
than is defined as the range for the series, but these dif- 
ferences do not significantly affect the use or behavior of 
the soils. Also, the severely eroded phase has a thinner 
surface layer. 

Pershing soils are similar to Grundy soils and are com- 
monly adjacent to Armstrong and Gara soils on the land- 
scape. Grundy soils have a mollic epipedon. Armstrong 
and Gara soils have glacial sand and pebbles throughout 
their sola and are downslope from Pershing soils. 

Typical pedon in an area of Pershing silt loam, 2 to 5 
percent slopes, in a meadow 1,420 feet east and 1,200 feet 
north of the SW corner of sec. 6, T. 64 N., R. 27 W. 


Ap—0 to 6 inches; very dark grayish brown (10YR 3/2) silt loam; weak 
very fine granular structure; friable; many fine roots; slightly acid; 
abrupt smooth boundary. 

B1—6 to 9 inches; brown (10YR 4/3) light silty clay loam; streaks of 
very dark grayish brown (10YR 3/2) in cracks; moderate fine granu- 
lar and weak very fine subangular blocky structure; firm; few very 
fine roots; slightly acid; abrupt smooth boundary. 

B21t—9 to 14 inches; dark yellowish brown (10YR 4/4) heavy silty clay 
loam; few fine distinct dark grayish brown (10YR 4/2) mottles; 
moderate very fine subangular blocky structure; firm; few very fine 
roots; few moderately thick clay films on faces of peds; medium 
acid; gradual smooth boundary. 

B22t—14 to 22 inches; dark grayish brown (10YR 4/2) silty clay; many 
fine distinct dark yellowish brown (10YR 4/4) mottles and few fine 
distinct yellowish brown (10YR 5/6) mottles; moderate medium 
prismatic structure; firm; few very fine roots; common moderately 
thick clay films on faces of peds; medium acid; gradual smooth 
boundary. 

B23t—22 to 29 inches; grayish brown (10YR 5/2) heavy silty clay loam; 
many fine and medium distinct dark brown (7.5YR 4/4) mottles; 
moderate medium prismatic structure; firm; few very fine roots; 
common thin clay films on faces of peds; slightly acid; gradual 
smooth boundary. 

B3—29 to 37 inches; grayish brown (2.5Y 5/2) silty clay loam; common 
medium distinct dark brown (7.5YR 4/4) mottles; weak medium 
prismatic structure; firm; neutral; gradual smooth boundary. 

C1—37 to 59 inches; grayish brown (2.5Y 5/2) silty clay loam; common 
fine distinct dark brown (7.5YR 4/4) mottles; massive; firm; com- 
mon very dark brown stains; neutral; gradual smooth boundary. 

C2—59 to 70 inches; dark yellowish brown (10YR 4/4) light silty clay 
loam; common fine distinct grayish brown (10YR 5/2) mottles; mas- 
sive; firm; mildly alkaline. 


The solum is 36 to 60 inches thick. The dark surface layer is 6 to 9 
inches thick. 

Some pedons have an A2 horizon 1 inch to 3 inches thick. The B 
horizon has hue of 2.5Y or 10YR, value of 4 or 5, and chroma of 2 to 4. 
Some pedons have some sand and grit in the lower sola that formed in 
paleosols. The C horizon is silt loam, silty clay loam, or light clay loam. 


Shelby series 


The Shelby series consists of deep, moderately well 
drained soils that have moderately slow permeability. 
These soils formed in clay loam glacial till on uplands. 
Slopes range from 9 to 20 percent. 
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Shelby soils are similar to Gara soils. They are com- 
monly adjacent to Adair, Lamoni, Zook, and Colo soils. 
Gara soils do not have a mollic epipedon. Adair and 
Lamoni soils have a fine textured B horizon that has gray 
mottles in the upper part. These soils are on gentler 
slopes above Shelby soils. Zook and Colo soils formed in 
alluvium and are on narrow bottom lands. 

Typical pedon in an area of Shelby loam, 14 to 20 per- 
cent slopes, in a pasture 2,140 feet east and 50 feet north 
of the SW corner of sec. 31, T. 66 N., R. 28 W. 


A1—0 to 8 inches; black (10YR 2/1) loam; weak fine granular structure; 
friable; common fine roots; very slightly acid; clear smooth bounda- 


ry. 

A12—8 to 12 inches; very dark brown (10YR 2/2) loam; weak fine 
granular structure; friable; common fine roots; neutral; clear smooth 
boundary. 

81---12 to 16 inches; dark brown (10YR 4/8-8/8) light clay loam; few 
black (10YR 2/1) streaks; weak very fine subangular blocky struc- 
ture; friable; few fine roots; slightly acid; gradual smooth boundary. 

B21t—16 to 21 inches; dark yellowish brown (10YR 4/4) clay loam; few 
very dark grayish brown (10YR 3/2) stains; weak fine subangular 
blocky structure; firm; few glacial pebbles; few fine roots; slightly 
acid; gradual smooth boundary. 

B22t—21 to 30 inches; yellowish brown (10YR 5/4) clay loam; moderate 
fine subangular blocky structure; firm; few glacial pebbles; few thin 
clay films on faces of peds; neutral; gradual smooth boundary. 

C1—30 to 41 inches; yellowish brown (10YR 5/4) clay loam; few medium 
distinct grayish brown (10YR 5/2) mottles; weak medium subangu- 
lar blocky structure; firm; few glacial pebbles; soft calcium masses; 
strong effervescence; mildly alkaline; gradual smooth boundary. 

C2—41 to 66 inches; yellowish brown (10YR 5/6) clay loam; few fine 
distinct light brownish gray (10YR 6/2) streaks; massive; firm; few 
glacial pebbles; common small calcium masses; strong effervescence; 
mildly alkaline. 


The thickness of the solum and the depth to free carbonates range 
from 28 to 48 inches. The mollic epipedon is 10 to 16 inches thick. 

The A horizon is dominantly black loam but the range includes light 
clay loam. The A horizon has value of 2 or 3 and chroma of 1 or 2. The 
lower part of the B horizon is slightly acid or medium acid. The C 
horizon is dominantly 10YR 5/4 to 5/6 in color and has few to common 
gray mottles that have chroma of 2. Some pedons have a dominantly 
gray C horizon. 

Shelby clay loam, 9 to 14 percent slopes, severely eroded, and Shelby 
clay loam, 14 to 20 percent slopes, severely eroded, have a thinner dark 
surface layer than is defined as the range for the series, but this dif- 
ference does not significantly affect the use or behavior of these soils. 


Wabash series 


The Wabash series consists of deep, very poorly 
drained, very slowly permeable soils on large flood plains. 
These soils formed in fine textured alluvial sediment. 
Slopes range from 0 to 1 percent. 

Wabash soils are similar to Zook soils and are com- 
monly surrounded on the landscape by Zook soils. Zook 
soils have less clay in their sola and are in areas slightly 
higher than Wabash soils. 

Typical pedon in an area of Wabash silty clay, in a 
meadow 1,520 feet east and 1,020 feet south of the NW 
corner of sec. 9, T. 62 N., R. 28 W. 


Ap—0 to 8 inches; black (10YR 2/1) light silty clay; moderate fine sub- 
angular blocky structure; firm; common very fine roots; slightly 
acid; clear smooth boundary. 


Al2 一 8 to 18 inches; black (10YR 2/1) silty clay; moderate fine subangu- 
lar blocky structure; firm; common very fine roots; medium acid; 
gradual smooth boundary. 

81ድ---18 to 37 inches; very dark gray (10YR 3/1) silty clay; common fine 
faint dark yellowish brown (10YR 4/4) mottles; moderate fine sub- 
angular blocky structure; very firm; few very fine roots; medium 
acid; gradual smooth boundary. 

B2g—37 to 53 inches; dark gray (10YR 4/1) silty clay; few fine faint 
dark brown mottles; weak fine subangular blocky structure; firm; 
slightly acid; gradual smooth boundary. 

B3g—53 to 68 inches; dark gray (10YR 4/1) light silty clay; moderate 
fine subangular blocky and weak fine prismatic structure; firm; 
slightly acid; gradual smooth boundary. 

Cg—68 to 83 inches; dark gray (10YR 4/1) light silty clay; massive; firm; 
slightly acid. 


The solum is 36 to 60 inches thick. It has value of 3 or lower to a 
depth of 36 to 48 inches. 

The upper part of the A horizon is silty clay loam or silty clay. The C 
horizon has value of 4 or 5 and chroma of 1. 


Weller series 


The Weller series consists of deep, moderately well 
drained, slowly permeable soils on low loess-covered 
ridges and benches. These soils formed in thin noncalcare- 
ous loess. Slopes range from 2 to 9 percent. 

Weller soils are similar to Ladoga and Pershing soils. 
They are commonly adjacent to Armstrong, Gara, and 
Pershing soils. Pershing soils have a thicker or darker 
colored Al horizon, a graver B horizon, and are upslope 
from Weller soils. Armstrong and Gara soils have glacial 
sand and gravel throughout their sola and are downslope 
from Weller soils. Ladoga soils have a darker A1 horizon 
and a browner B horizon. 

Typical pedon in an area of Weller silt loam, 2 to 5 per- 
cent slopes, in a cultivated field 1,450 feet south and 99 
feet west of the center of sec. 32, T. 63 N., R. 28 W. 


Ap 一 0 to 8 inches; dark grayish brown (10YR 4/2) silt loam; weak very 
fine granular structure; friable; few fine roots; neutral; abrupt 
smooth boundary. 

B1—8 to 12 inches; brown (10YR 5/3) light silty clay loam; few thin 
grayish brown silt coatings on vertical surface of peds and in 
eracks; weak very fine subangular blocky structure; friable; few 
fine roots; neutral; clear smooth boundary. 

B21t—12 to 19 inches; yellowish brown (10YR 5/4) light silty clay; few 
fine distinct grayish brown (2.5Y 5/2) mottles; moderate medium 
prismatic structure parting to moderate very fine subangular 
blocky; firm; few very fine roots; few thin clay films on faces of 
peds; slightly acid; gradual smooth boundary. 

B22t—19 to 24 inches; yellowish brown (10YR 5/4) light silty clay; few 
fine distinct grayish brown (2.5Y 5/2) mottles; moderate medium 
prismatic structure parting to moderate very fine and fine subangu- 
lar blocky; firm; common fine black concretions; few thin clay films 
on faces of peds; very strongly acid; gradual smooth boundary. 

B23t—24 to 34 inches; brown (10YR 5/3) silty clay loam; few medium 
distinct grayish brown (10YR 5/2) mottles and few fine distinct yel- 
lowish brown (10YR 5/6) mottles; weak fine prismatic structure 
parting to weak fine subangular blocky; firm; common fine black 
concretions; few thin clay films on faces of peds; strongly acid; 
gradual smooth boundary. 

B3—34 to 64 inches; grayish brown (2.5Y 5/2) silty clay loam; common 
medium prominent strong brown (7.5YR 5/8) mottles; weak medium 
prismatic structure parting to weak medium subangular blocky; 
firm; common fine black concretions; few black stains; medium acid; 
gradual smooth boundary. 
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C—64 to 89 inches; dark gray (10YR 4/1) and dark grayish brown 
(10YR 4/2) light silty clay loam; medium fine distinct dark yellowish 
brown (10YR 4/4) mottles and common fine distinct yellowish 
brown (10YR 5/8) mottles; massive; firm; few black stains and 
concretions; slightly acid. 


The solum is 60 to 90 inches thick. The silt loam surface layer is 5 to 8 
inches thick. 

The A horizon has value of 3 or 4 and chroma of 2. It is silt loam or 
silty clay loam. Many pedons have a grayish brown or brown A2 horizon. 
The B horizon has value of 5 and chroma of 2 to 4. Some pedons have 
more than 10 percent sand in the C horizon. 


Zook series 


The Zook series consists of deep, poorly drained, slowly 
permeable soils on bottom lands. These soils formed in al- 
luvial sediment. Slopes range from 0 to 1 percent. 

Zook soils are similar to Wabash soils. They are com- 
monly adjacent to Colo, Humeston, and Wabash soils. 
Colo soils have less clay in their sola and are in slightly 
higher areas next to the uplands. Humeston soils have a 
silt loam surface layer and are in slightly higher areas. 
Wabash soils have more clay in their sola and are in 
slightly lower areas. 

Typical pedon in an area of Zook silty clay loam, in a 
cultivated field 100 feet east and 1,420 feet south of the 
NW corner of sec. 9, T. 62 N., R. 28 W. 


Ap 一 0 to 9 inches; black (10YR 2/1) silty clay loam; weak very fine sub- 
angular blocky structure; friable; few very fine roots; slightly acid; 
clear smooth boundary. 

A12—9 to 17 inches; very dark gray (10YR 3/1) silty clay loam; gray 
(10YR 5/1) coatings on faces of peds; few fine faint dark yellowish 
brown mottles; moderate very fine subangular blocky structure; 
firm; few very fine roots; slightly acid; gradual smooth boundary. 

A13—17 to 29 inches; very dark gray (10YR 3/1) silty clay; moderate 
fine subangular blocky structure; firm; few very fine roots; slightly 
acid; gradual smooth boundary. 

۸۱4-29 to 37 inches; very dark gray (10YR 3/1) light silty clay; few 
fine faint dark yellowish brown mottles; moderate fine subangular 
blocky structure; firm; slightly acid; gradual smooth boundary. 

Bg—37 to 66 inches; dark gray (10YR 4/1) light silty clay; common fine 
distinct yellowish gray (10YR 5/6) mottles; weak medium prismatic 
structure parting to moderate fine subangular blocky; firm; slightly 
acid; gradual smooth boundary. 

Cg—66 to 85 inches; dark gray (10YR 4/1) light silty clay; common fine 
faint dark yellowish brown (10YR 4/4) mottles; massive; firm; 
neutral. 


The solum and mole epipedon are 36 to 50 inches thick. The A 
horizon is 20 to 36 inches thick. 

The surface layer dominantly is silty clay loam but the range includes 
silt loam. The B horizon is silty clay loam or light silty clay. The C 
horizon has value of 4 or 5 and chroma of 1. 


Formation of the soils 


This section describes the factors of soil formation and 
how they relate to the formation of soils in the survey 
area, and it explains the process of soil formation. 


Factors of soil formation 


Soil is the product of soil-forming processes acting on 
accumulated or deposited geologic materials. The charac- 


teristics of the soil at any given point are determined by 
(1) the physical and mineralogical composition of the 
parent material, (2) the climate under which the soil 
material has accumulated and existed since accumulation, 
(8) the plant and animal life on and in the soil, (4) the re- 
lief, or lay of the land, and (5) the length of time the 
forces of soil formation have acted on the soil material. 

Climate and plant and animal life are active factors of 
soil formation. They act on the parent material that has 
accumulated through the weathering of rocks and slowly 
change it to a natural body that has genetically related 
horizons. The effects of climate and plant and animal life 
are conditioned by relief. The parent material also affects 
the kind of soil profile that is formed and in extreme 
cases determines it almost entirely. Finally, time is 
needed for changing the parent material into a soil that 
has distinct horizons. Although it varies, some time is al- 
ways required for differentiation of soil horizons. 
Generally, a long time is required for distinct horizons to 
form. 

The factors of soil formation are so closely interrelated 
in their effect on the soil that few generalizations can be 
made about the effect of any one factor unless conditions 
are specified for the other four. 


Plants and animals 


Plants, burrowing animals, insects, bacteria, and fungi 
are important in the formation of soils. They affect the 
organic matter, plant nutrients, structure, and porosity of 
soils. 

Many of the soils in Harrison County formed when the 
vegetation was mainly tall prairie grasses. These soils, 
generally known as prairie soils, have a thick dark colored 
surface layer that has a high content of organic matter 
because of abundant bacteria and decayed fine grass 
roots. Soils that formed under this kind of plant cover in- 
clude the Adair, Grundy, Haig, Lagonda, Lamoni, and 
Shelby soils. 

Soils that formed under forest vegetation have a sur- 
face layer that is thin and dark colored, for example, the 
Weller soils. 

Several soils in Harrison County have been influenced 
by grass and trees. They have properties intermediate 
between those of soils that formed under grass and those 
of soils that formed under trees. These soils, generally 
known as transitional soils, are the Armstrong, Gara, 
Ladoga, and Pershing soils. 

Worms, insects, burrowing animals, large animals, and 
man affect and disturb the soil. Bacteria and fungi, how- 
ever, contribute more toward the formation of soils than 
do animals. Bacteria and fungi cause rotting of organic 
materials, improve tilth, and fix nitrogen in the soils. The 
population of soil organisms is directly related to the rate 
of decomposition of organic material in the soil. The kinds 
of organisms in a given area and their activity are deter- 
mined by differences in the vegetation. 


HARRISON COUNTY, MISSOURI 47 


Man has had a tremendous effect on the soils of this 
county. Because of intensive cultivation and overgrazing, 
erosion has been severe on more than 50,000 acres. As 
much as 15 inches of topsoil has been lost from these 
areas. In many areas the soils are still eroding at a rate in 
excess of that tolerable to sustain production. 


Climate 


Climate has been an important factor in the formation 
of the soils in Harrison County. In the past one million 
years variations in the climate have drastically affected 
the area. 

Harrison County has a subhumid midcontinental cli- 
mate that has changed little in the past 6,500 years. This 
period has been drier than previous ones and more 
favorable for native prairie grasses. Most of the soils 
have dark colored layers in the upper part of the profile, 
which indicates that the soils formed under prairie 
vegetation. Grundy and Shelby soils are examples. 

The period between 6,500 years ago and 20,000 years 
ago was cool and moist. The climate was favorable for the 
growth of forest vegetation. Since that period, the forest 
vegetation diminished, except in some areas near streams. 
Some soils in Harrison County have a moderately thick, 
dark surface layer, which indicates that the soils formed 
under transitional prairie-timber vegetation. Armstrong, 
Gara, and Pershing soils are examples. 

Changes in climate caused the glacial periods. 
Thousands of years of cool temperatures resulted in the 
massive glaciers of the Nebraska and Kansas ages. 
Warmer temperatures later resulted in severe geological 
erosion and the blowing of the loess that covered most of 
Harrison County at one time. Extreme changes in climate 
occurred very slowly; therefore there were long inter- 
mediate periods when different types of vegetation grew. 
Soils formed on the surface and were later covered by 
loess, truncated, and mixed by erosion or completely 
washed away. Some soils formed mostly in these old trun- 
68161 or weathered areas, for example, the Adair, Arm- 
strong, and Lamoni soils. 

The prevailing winds are from the southwest. Most of 
the loess, therefore, was blown in a_ northeasterly 
direction, probably from the bottom lands of the Missouri 
River and other large streams. The distance that the 
loess is carried by the wind depends on the size of the 
particles. Because most of the loess that covered Harrison 
County was fine silt and clay, the soils that formed in 
loess have a clayey subsoil. Grundy, Lagonda, and Persh- 
ing soils are examples. 

Local conditions can modify the influence of the general 
climate in a region. For example, south-facing slopes are 
warmer and drier than north-facing slopes, and low-lying, 
poorly drained soils on bottom lands stay wetter and 
cooler longer than the soils around them. These local dif- 
ferences influence the characteristics of the soil and ac- 
count for some of the local differences among soils. 


Parent material 


Parent material is the unconsolidated mass in which a 
soil forms. It determines the limits of the chemical and 
mineral composition of the soil. In Harrison County, the 
soils formed in loess, glacial till, alluvium, or residual 
material or in a combination of these materials. 

Loess is wind-deposited silty material. It probably was 
blown from the larger flood plains. Loess remains on 
most of the wider ridges and is 10 feet thick in some 
areas. In Harrison County, Haig, Grundy, Ladoga, Persh- 
ing, and Weller soils formed in loess. Lagonda soils 
formed in thin loess and the underlying glacial till. 

Prior to the deposits of loess, thick layers of glacial till 
were deposited over the bedrock. This glacial til 
generally is yellowish brown and is a heterogeneous mass 
of sand, silt, and clay material ranging in size from small 
pebbles to boulders. The glacial till ranges in thickness 
from a few feet to more than 300 feet. In some areas, soil 
formed in the glacial till before the loess was deposited. 
In many of these areas the glacial material is now ex- 
posed at the surface. The soils are generally in narrow 
areas, and the surface layer, which formed at a later time, 
varies in thickness. Adair, Armstrong, and Lamoni are 
such soils. In steeper areas, the unweathered glacial 
material was exposed by geologic erosion at a later time. 
Gara and Shelby soils formed in this material. 

Alluvium is soil material that was transported by water 
and deposited on the nearly level flood plains of streams. 
Most of this material came from the surrounding uplands. 
The material ranges from clay and silt to fine sand. Colo, 
Wabash, and Zook soils formed in the clayey material, 
and Humeston and Nodaway soils formed in the more 
silty material. 

Residual material in Harrison County consists of 
material that weathered from shale and limestone beds. 
The limestone layers generally are thicker than those of 
shale and are above the shale. Gasconade soils formed in 
residual material. 


Relief 


Relief influences soil formation mostly through its ef- 
fect on drainage, runoff, and erosion. 

The amount of water entering and passing through the 
soil depends on the steepness of the slope, the permeabili- 
ty of the soil material, and the amount and intensity of 
rainfall. Because runoff is rapid on steep soils, very little 
water passes through the soil material, resulting in little 
development of distinct horizons. Runoff is slight on 
gently sloping or nearly level soils, and most of the water 
passes through the soil material. Such soils have max- 
imum profile development. On similar slopes, soils that 
have rapid permeability will form more slowly than soils 
that have slow permeability. 

In general, because they receive more direct sunrays, 
the soils on steep south-facing slopes are more droughty 
than those soils that formed in similar material on north- 
facing slopes. Droughtiness influences soil formation 
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through its effect on the amount and kind of vegetation, 
erosion, and freezing and thawing. 


Time 


The degree of profile development is reflected by the 
length of time that the parent material has been in place 
and subject to weathering. Young soils show little profile 
development or horizon differentiation. Old soils show the 
effects of clay movement and leaching, and they have 
clearly distinct horizons. 

Alluvial soils are the youngest soils in Harrison County. 
Nodaway soils have no profile development because allu- 
vial material is added to the surface nearly every year. 
Humeston soils are the oldest alluvial soils in the survey 
area. They are on the higher bottom lands and have 
moderate profile development. 

Older than the alluvial soils in the county are the Gara 
and Shelby soils, which formed on dissected slopes of the 
Late Wisconsin Recent age, probably 11,000 to 14,000 
years ago (9). Grundy, Haig, Ladoga, Lagonda, Pershing, 
and Weller soils formed in loess material of the Early 
Wisconsin age, probably 14,000 to 16,000 years ago. 

The oldest soils are the Adair and Armstrong soils, 
which formed in weathered material of the Late San- 
gamon age (9), about 38,000 years ago, and Lamoni soils, 
which formed in material of the Yarmouth interglacial 
period (8), more than 150,000 years ago. 

In places in Harrison County, rocky residual material 
has been exposed by geologic erosion. This material is 
very old, but the soils show little profile development 
because of the steep slopes and shallow material. The 
shallow Gasconade soils are an example. 
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Glossary 


AC soil. A soil having only an A and a C horizon. Commonly such soil 
formed in recent alluvium or on steep rocky slopes. 

Aeration, soil. The exchange of air in soil with air from the atmosphere. 
The air in a well aerated soil is similar to that in the atmosphere; 
the air in a poorly aerated soil is considerably higher in carbon diox- 
ide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single mass or cluster. 
Natural soil aggregates, such as granules, blocks, or prisms, are 
called peds. Clods are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, deposited on land by 
streams. 

Area reclaim. An area difficult to reclaim after the removal of soil for 
construction and other uses. Revegetation and erosion control are 
extremely difficult. 

Available water capacity (available moisture capacity). The capacity 
of soils to hold water available for use by most plants. It is com- 
monly defined as the difference between the amount of soil water 
at field moisture capacity and the amount at wilting point. It is 
commonly expressed as inches of water per inch of soil. The capaci- 
ty, in inches, in a 60-inch profile or to a limiting layer is expressed 
as— 


Base saturation. The degree to which material having base exchange 
properties is saturated with exchangeable bases (sum of Ca, Mg, 
Na, K), expressed as a percentage of the exchange capacity. 

Bedrock. The solid rock that underlies the soil and other unconsolidated 
material or that is exposed at the surface. 

Bottom land. The normal flood plain of a stream, subject to frequent 
flooding. 

Broad-base terrace. A ridge-type terrace built to control erosion by 
diverting runoff along the contour at a nonscouring velocity. The 
terrace is 10 to 20 inches high and 15 to 30 feet wide and has gently 
sloping sides, a rounded crown, and a dish-shaped channel along the 
upper side. It may be nearly level or have a grade toward one or 
both ends. 

Calcareous soil. A soil containing enough calcium carbonate (commonly 
with magnesium carbonate) to effervesce (fizz) visibly when treated 
with cold, dilute hydrochloric acid. A soil having measurable 
amounts of calcium carbonate or magnesium carbonate. 

Capillary water. Water held as a film around soil particles and in tiny 
spaces between particles. Surface tension is the adhesive force that 
holds capillary water in the soil. 

Cation. An ion carrying a positive charge of electricity. The common 
soil cations are calcium, potassium, magnesium, sodium, and 
hydrogen. 

Cation-exchange capacity. The total amount of exchangeable cations 
that can be held by the soil, expressed in terms of milliequivalents 
per 100 grams of soil at neutrality (pH 7.0) or at some other stated 
pH value. The term, as applied to soils, is synonymous with base- 
exchange capacity, but is more precise in meaning. 

Chiseling. Tillage with an implement having one or more soil-penetrat- 
ing points that loosen the subsoil and bring clods to the surface. A 
form of emergency tillage to control soil blowing. 
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Clay. As a soil separate, the mineral soil particles less than 0.002 mil- 
limeter in diameter. As a soil textural class, soil material that is 40 
percent or more clay, less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface of a soil ag- 
Ee or lining pores or root channels. Synonyms: clay coat, clay 
skin. 

Claypan. A slowly permeable soil horizon that contains much more clay 
than the horizons above it. A claypan is commonly hard when dry 
and plastie or stiff when wet. 

Coarse fragments. Mineral or rock particles up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. 

Coarse textured (light textured) soil. Sand or loamy sand. 

Colluvium. Soil material, rock fragments, or both moved by creep, slide, 
or local wash and deposited at the bases of steep slopes. 

Complex, soil. A map unit of two or more kinds of soil occurring in 
such an intricate pattern that they cannot be shown separately on a 
Soil map at the selected scale of mapping and publication. 

Compressible. Excessive decrease in volume of soft soil under load. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, and 
colors consisting of concentrated compounds or cemented soil 
grains. The composition of most concretions is unlike that of the 
surrounding soil Calcium carbonate and iron oxide are common 
compounds in concretions. 

Consistence, soil. The feel of the soil and the ease with which a lump 
can be crushed by the fingers. Terms commonly used to describe 
consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together in a 
mass. 

Friable.—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together into a 
lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 
Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled between 
thumb and forefinger. 

Sticky.—When wet, adheres to other material and tends to stretch 
somewhat and pull apart rather than to pull free from other materi- 
al. 

Hard.—When dry, moderately resistant to pressure; can be broken 
with diffieulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard; little affected by moistening. 

Contour stripcropping (or contour farming). Growing crops in strips 
that follow the contour. Strips of grass or close-growing crops are 
alternated with strips of clean-tilled crops or summer fallow. 

Control section. The part of the soil on which classification is based. 
The thickness varies among different kinds of soil, but for many it 
is 40 or 80 inches (1 or 2 meters). 

Corrosive. High risk of corrosion to uncoated steel or deterioration of 
concrete. 

Cover crop. A close-growing crop grown primarily to improve and pro- 
tect the soil between periods of regular crop production, or a crop 
grown between trees and vines in orchards and vineyards. 

Deferred grazing. A delay in grazing until range plants have reached a 
specified stage of growth. Grazing is deferred in order to increase 
the vigor of forage and to allow desirable plants to produce seed. 
Contrasts with continuous grazing and rotation grazing. 

Depth to rock. Bedrock at a depth that adversely affects the specified 
use. 

Diversion (or diversion terrace). A ridge of earth, generally a terrace, 
built to protect downslope areas by diverting runoff from its natu- 
ral course. 

Drainage class (natural). Refers to the frequency and duration of 
periods of saturation or partial saturation during soil formation, as 
opposed to altered drainage, which is commonly the result of artifi- 
cial drainage or irrigation but may be caused by the sudden deepen- 
ing of channels or the blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 


Excessively drained.—Water is removed from the soil very rapidly. 
Excessively drained soils are commonly very coarse textured, rocky, 
or shallow. Some are steep. All are free of the mottling related to 
wetness. 

Somewhat excessively drained.—Water is removed from the soil 
rapidly. Many somewhat excessively drained soils are sandy and 
rapidly pervious. Some are shallow. Some are so steep that much of 
the water they receive is lost as runoff. All are free of the mottling 
related to wetness. 

Well drained.—Water is removed from the soil readily, but not 
rapidly. It is available to plants throughout most of the growing 
season, and wetness does not inhibit growth of roots for significant 
periods during most growing seasons. Well drained soils are com- 
monly medium textured. They are mainly free of mottling. 
Moderately well drained.—Water is removed from the soil 
somewhat slowly during some periods. Moderately well drained soils 
are wet for only a short time during the growing season, but 
periodically for long enough that most mesophytic crops are af- 
fected. They commonly have a slowly pervious layer within or 
directly below the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly enough that 
the soil is wet for significant periods during the growing season. 
Wetness markedly restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly drained soils com- 
monly have a slowly pervious layer, a high water table, additional 
water from seepage, nearly continuous rainfall, or a combination of 
these. 

Poorly drained.—Water is removed so slowly that the soil is satu- 
rated periodically during the growing season or remains wet for 
long periods. Free water is commonly at or near the surface for 
long enough during the growing season that most mesophytie crops 
cannot be grown unless the soil is artificially drained. The soil is not 
continuously saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly pervious layer 
within the profile, seepage, nearly continuous rainfall, or a combina- 
tion of these. 

Very poorly drained.—Water is removed from the soil so slowly 
that free water remains at or on the surface during most of the 
growing season. Unless the soil is artificially drained, most 
mesophytic crops cannot be grown. Very poorly drained soils are 
commonly level or depressed and are frequently ponded. Yet, where 
rainfall is high and nearly continuous, they can have moderate or 
high slope gradients, as for example in “hillpeats” and “climatic 
moors.” 

Drainage, surface. Runoff, or surface flow of water, from an area. 

Eluviation. The movement of material in true solution or colloidal 
suspension from one place to another within the soil. Soil horizons 
that have lost material through eluviation are eluvial; those that 
have received material are illuvial. 

Favorable. Favorable soil features for the specified use. 

Fertility, soil. The quality that enables a soil to provide plant nutrients, 
in adequate amounts and in proper balance, for the growth of 
specified plants when light, moisture, temperature, tilth, and other 
growth factors are favorable. 

Field moisture capacity. The moisture content of a soil, expressed as a 
percentage of the ovendry weight, after the gravitational, or free, 
water has drained away; the field moisture content 2 or 3 days 
after a soaking rain; also called normal field capacity, normal 
moisture capacity, or capillary capacity. 

Fine textured (heavy textured) soil. Sandy clay, silty clay, and clay. 

First bottom. The normal flood plain of a stream, subject to frequent or 
occasional flooding. 

Flagstone. A thin fragment of sandstone, limestone, slate, shale, or 
(rarely) schist, 6 to 15 inches (15 to 37.5 centimeters) long. 

Flooding. The temporary covering of soil with water from overflowing 
streams, runoff from adjacent slopes, and tides. Frequency, dura- 
tion, and probable dates of occurrence are estimated. Frequency is 
expressed as none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs on an average 
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of once or less in 2 years; and frequent that it occurs on an average 
of more than once in 2 years. Duration is expressed as very brief if 
less than 2 days, brief if 2 to 7 days, and long if more than 7 days. 
Probable dates are expressed in months; November-May, for exam- 
ple, means that flooding can occur during the period November 
through May. Water standing for short periods after rainfall or 
commonly covering swamps and marshes is not considered flooding. 

Flood plain. A nearly level alluvial plain that borders a stream and is 
subject to flooding unless protected artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forage. Plant material used as feed by domestic animals. Forage can be 
grazed or cut for hay. 

Frost action. Freezing and thawing of soil moisture. Frost action can 
damage structures and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers especially to the 
processes or soil-forming factors responsible for the formation of 
the solum, or true soil, from the unconsolidated parent material. 

Glacial till (geology). Unassorted, nonstratified glacial drift consisting 
of clay, silt, sand, and boulders transported and deposited by glacial 
ice. 

Gleyed soil. A soil having one or more neutral gray horizons as a result 
of waterlogging and lack of oxygen. The term “gleyed” also 
designates gray horizons and horizons having yellow and gray mot- 
tles as a result of intermittent waterlogging. 

Grassed waterway. A natural or constructed waterway, typically broad 
and shallow, seeded to grass as protection against erosion. Conducts 
surface water away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 inches (2 millime- 
ters to 7.5 centimeters) in diameter. An individual piece is a pebble. 

Green manure (agronomy). A soil-improving crop grown to be plowed 
under in an early stage of maturity or soon after maturity. 

Gully. A miniature valley with steep sides cut by running water and 
through which water ordinarily runs only after rainfall. The distine- 
tion between a gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to be obliterated by 
ordinary tillage; a rill is of lesser depth and can be smoothed over 
by ordinary tillage. 

Habitat. The natural abode of a plant or animal; refers to the kind of 
environment in which a plant or animal normally lives, as opposed 
to the range or geographical distribution. 

Horizon, soil. A layer of soil, approximately parallel to the surface, hav- 
ing distinct characteristics produced by soil-forming processes. The 
major horizons of mineral soil are as follows: 

O horizon.—An organic layer, fresh and decaying plant residue, at 
the surface of a mineral soil. 

A horizon.—The mineral horizon, formed or forming at or near the 
surface, in which an accumulation of humified organic matter is 
mixed with the mineral material. Also, a plowed surface horizon 
most of which was originally part of a B horizon. 

A2 horizon.—A mineral horizon, mainly a residual concentration of 
sand and silt high in content of resistant minerals as a result of the 
loss of silicate clay, iron, aluminum, or a combination of these. 

B horizon.—The mineral horizon below an A horizon. The B horizon 
is in part a layer of change from the overlying A to the underlying 
C horizon. The B horizon also has distinctive characteristics caused 
(1) by accumulation of clay, sesquioxides, humus, or a combination 
of these; (2) by prismatic or blocky structure; (3) by redder or 
browner colors than those in the A horizon; or (4) by a combination 
of these. The combined A and B horizons are generally called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon alone is 
the solum. 

ር horizon.—The mineral horizon or layer, excluding indurated 
bedrock, that is little affected by soil-forming processes and does 
not have the properties typical of the A or B horizon. The material 
of a C horizon may be either like or unlike that from which the 
solum is presumed to have formed. If the material is known to 
differ from that in the solum, the Roman numeral II precedes the 
letter C. 

፳ layer.—Consolidated rock beneath the soil. The rock commonly 
underlies a C horizon, but can be directly below an A or a B 
horizon. 


Humus. The well decomposed, more or less stable part of the organic 
matter in mineral soils. 

Infiltration. The downward entry of water into the immediate surface 
of soil or other material, as contrasted with percolation, which is 
movement of water through soil layers or material. 

Infiltration rate. The rate at which water penetrates the surface of the 
soil at any given instant, usually expressed in inches per hour. The 
rate can be limited by the infiltration capacity of the soil or the rate 
at which water is applied at the surface. 

Leaching. The removal of soluble material from soil or other material 
by percolating water. 

Light textured soil. Sand and loamy sand. 

Liquid limit. The moisture content at which the soil passes from a 
plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 28 to 50 per- 
cent silt particles, and less than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized particles, 
deposited by wind. 

Low strength. Inadequate strength for supporting loads. 

Medium textured soil. Very fine sandy loam, loam, silt loam, or silt. 

Mineral soil. Soil that is mainly mineral material and low in organic 
material. Its bulk density is greater than that of organic soil. 

Minimum tillage. Only the tillage essential to crop production and 
prevention of soil damage. 

Moderately coarse textured (moderately light textured) soil. Sandy 
loam and fine sandy loam. 

Moderately fine textured (moderately heavy textured) soil. Clay loam, 
sandy clay loam, and silty clay loam. 

Morphology, soil. The physical makeup of the soil, including the tex- 
ture, structure, porosity, consistence, color, and other physical, 
mineral, and biological properties of the various horizons, and the 
thickness and arrangement of those horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that vary in number 
and size. Mottling generally indicates poor aeration and impeded 
drainage. Descriptive terms are as follows: abundance—few, com- 
mon, and many; size—fine, medium, and coarse; and con- 
trast—faint, distinct, and prominent. The size measurements are of 
the diameter along the greatest dimension. Fine indicates less than 
5 millimeters (about 0.2 inch); medium, from 5 to 15 millimeters 
(about 0.2 to 0.6 inch); and coarse more than 15 millimeters (about 
0.6 inch). 

Munsell notation. A designation of color by degrees of the three single 
variables—hue, value, and chroma. For example, a notation of 10YR 
6/4 is a color of 10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 7.3. 

Parent material. The great variety of unconsolidated organic and 
mineral material in which soil forms. Consolidated bedrock is not 
yet parent material by this concept. 

Ped. An individual natural soil aggregate, such as a granule, a prism, or 
a block. 

Pedon. The smallest volume that can be called “a soil.” A pedon is three 
dimensional and large enough to permit study of all horizons. Its 
area ranges from about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the soil. 

Percolation. The downward movement of water through the soil. 

Percs slowly. The slow movement of water through the soil adversely 
affecting the specified use. 

Permeability. The quality that enables the soil to transmit water or air, 
measured as the number of inches per hour that water moves 
through the soil. Terms describing permeability are very slow (less 
than 0.06 inch), slow (0.06 to 0.20 inch), moderately slow (0.2 to 0.6 
inch), moderate (0.6 to 2.0 inches), moderately rapid (2.0 to 6.0 
inches), rapid (6.0 to 20 inches), and very rapid (more than 20 
inches). 

Phase, soil. A subdivision of a soil series or other unit in the soil clas- 
sification system based on differences in the soil that affect its 
management. A soil series, for example, may be divided into phases 
on the basis of differences in slope, stoniness, thickness, or some 
other characteristic that affects management. These differences are 
too small to justify separate series. 

pH value. (See Reaction, soil). A numerical designation of acidity and al- 
kalinity in soil. 
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0 Moving water forms subsurface tunnels or pipelike cavities in 

the soil. 

Plasticity index. The numerical difference between the liquid limit and 
the plastic limit; the range of moisture content within which the soil 
remains plastic. 

Plastic limit. The moisture content at which a soil changes from a 
semisolid to a plastie state. 

Polypedon. A volume of soil having properties within the limits of a soil 
series, the lowest and most homogeneous category of soil taxonomy. 
A “soil individual.” 

Poorly graded. Refers to soil material consisting mainly of particles of 
nearly the same size. Because there is little difference in size of the 
particles, density can be increased only slightly by compaction. 

Productivity (soil). The capability of a soil for producing a specified 
plant or sequence of plants under a specified system of manage- 
ment. Productivity is measured in terms of output, or harvest, in 
relation to input. 

Profile, soil. A vertical section of the soil extending through all its 
horizons and into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a Soil, expressed in 
pH values. A soil that tests to pH 7.0 is described as precisely 
neutral in reaction because it is neither acid nor alkaline. The 
degree of acidity or alkalinity is expressed as— 


Extremely acid... 
Very strongly acid. 
Strongly acid....... 

Medium acid 


Neutral......................... 6.6 to 7.3 
Mildly alkaline .... 7.4 to 7.8 
Moderately alkaline........................ 7.9 to 8.4 
Strongly alkaline ............................ ......8.5 to 9.0 
Very strongly alkaline.............................. 9.1 and higher 
Relief. The elevations or inequalities of a land surface, considered col- 
lectively. 


Residuum (residual soil material). Unconsolidated, weathered, or 
partly weathered mineral material that accumulates over disin- 
tegrating rock. 

Rill. A steep sided channel resulting from accelerated erosion. A rill is 
generally a few inches deep and not wide enough to be an obstacle 
to farm machinery. 

Rock fragments. Rock or mineral fragments having a diameter of 2 mil- 
limeters or more; for example, pebbles, cobbles, stones, and boul- 
ders. 

Rooting depth. Shallow root zone. The soil is shallow over a layer that 
greatly restriets roots. See Root zone. 

Root zone. The part of the soil that ean be penetrated by plant roots. 

Runoff. The precipitation discharged in stream channels from a 
drainage area. The water that flows off the land surfaee without 
sinking in is called surface runoff; that which enters the ground be- 
fore reaching surface streams is called ground-water runoff or 
seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral fragments from 0.05 
millimeter to 2.0 millimeters in diameter. Most sand grains consist 
of quartz. As a soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Seepage. The rapid movement of water through the soil. Seepage adver- 
sely affects the specified use. 

Series, soil. A group of soils, formed from a particular type of parent 
material, having horizons that, except for the texture of the A or 
surface horizon, are similar in all profile characteristics and in ar- 
rangement in the soil profile. Among these characteristics are color, 
texture, structure, reaction, consistence, and mineralogical and 
chemical composition. 

Shale. Sedimentary rock formed by the hardening of a clay deposit. 
Sheet erosion. The removal of a fairly uniform layer of soil material 
from the land surface by the action of rainfall and runoff water. 
Shrink-swell. The shrinking of soil when dry and the swelling when 
wet. Shrinking and swelling can damage roads, dams, building foun- 

dations, and other structures. It can also damage plant roots. 


Silt. As a soil separate, individual mineral particles that range in diame- 
ter from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). As a soil textural class, soil that 
is 80 percent or more silt and less than 12 percent clay. 

Site index. A designation of the quality of a forest site based on the 
height of the dominant stand at an arbitrarily chosen age. For ex- 
ample, if the average height attained by dominant and codominant 
trees in a fully stocked stand at the age of 50 years is 75 feet, the 
site index is 75 feet. 

Slope. The inclination of the land surface from the horizontal. Percent- 
age of slope is the vertical distance divided by horizontal distance, 
then multiplied by 100. Thus, a slope of 20 percent is a drop of 20 
feet in 100 feet of horizontal distance. 

Slow intake. The slow movement of water into the soil. 

Small stones. Rock fragments 3 to 10 inches (7.5 to 25 centimeters) in 
diameter. Small stones adversely affect the specified use. 

Soil. A natural, three-dimensional body at the earth’s surface that is 
capable of supporting plants and has properties resulting from the 
integrated effect of climate and living matter acting on earthy 
parent material, as conditioned by relief over periods of time. 

Soil separates. Mineral particles less than 2 millimeters in equivalent 
diameter and ranging between specified size limits. The names and 
sizes of separates recognized in the United States are as follows: 
very coarse sand (2.0 millimeters to 1.0 millimeter); coarse sand (1.0 
to 0.5 millimeter); medium sand (0.5 to 0.25 millimeter); fine sand 
(0.25 to 0.10 millimeter); very fine sand (0.10 to 0.05 millimeter); silt 
(0.05 to 0.002 millimeter); and clay (less than 0.002 millimeter). 

Solum. The upper part of a soil profile, above the C horizon, in which 
the processes of soil formation are active. The solum in mature soil 
consists of the A and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of the underlying 
material. The living roots and other plant and animal life charac- 
teristics of the soil are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 centimeters) in diame- 
ter. 

Stony. Refers to a soil containing stones in numbers that interfere with 
or prevent tillage. 

Stratified. Arranged in strata, or layers. The term refers to geologic 
material. Layers in soils that result from the processes of soil for- 
mation are called horizons; those inherited from the parent material 
are called strata. 

Stripcropping. Growing crops in a systematic arrangement of strips or 
bands which provide vegetative barriers to wind and water erosion. 

Subsoil. Technically, the B horizon; roughly, the part of the solum below 
plow depth. 

Subsurface layer. Technically, the A2 horizon. Generally refers to a 
leached horizon lighter in color and lower in content of organic 
matter than the overlying surface layer. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent in un- 
cultivated soil, ranging in depth from 4 to 10 inches (10 to 25 cen- 
timeters). Frequently designated as the “plow layer,” or the “Ap 
horizon.” 

Taxadjuncts. Soils that cannot be classified in a series recognized in the 
classification system. Such soils are named for a series they 
strongly resemble and are designated as taxadjuncts to that series 
because they differ in ways too small to be of consequence in in- 
terpreting their use or management. 

Terrace (geologic). An old alluvial plain, ordinarily flat or undulating, 
bordering a river, a lake, or the sea. A stream terrace is frequently 
called a second bottom, in contrast with a flood plain, and is seldom 
subject to overflow. A marine terrace, generally wide, was 
deposited by the sea. 

Texture, soil. The relative proportions of sand, silt, and clay particles in 
a mass of soil. The basic textural classes, in order of increasing pro- 
portion of fine particles, are sand, loamy sand, sandy loam, loam, 
silt, silt loam, sandy clay loam, clay loam, silty clay loam, sandy 
clay, silty clay, and clay. The sand, loamy sand, and sandy loam 
classes may be further divided by specifying “coarse,” “fine,” or 
“very fine.” 

Thin layer. Otherwise suitable soil material too thin for the specified 
use. 

Till plain. An extensive flat to undulating area underlain by glacial till. 
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Tilth, soil. The condition of the soil, especially the soil structure, as re- 
lated to the growth of plants. Good tilth refers to the friable state 
and is associated with high noncapillary porosity and stable struc- 
ture. A soil in poor tilth is nonfriable, hard, nonaggregated, and dif- 
fieult to till. 

Topsoil (engineering) Presumably a fertile soil or soil material, or one 
that responds to fertilization, ordinarily rich in organic matter, used 
to topdress roadbanks, lawns, and gardens. 

Upland (geology). Land at a higher elevation, in general, than the alluvi- 
al plain or stream terrace; land above the lowlands along streams. 

Unstable fill. Risk of caving or sloughing in banks of fill material. 

Water table. The upper limit of the soil or underlying rock material that 
is wholly saturated with water. 

Water table, apparent. A thick zone of free water in the soil. An ap- 
parent water table is indicated by the level at which water stands 
in an uncased borehole after adequate time is allowed for adjust- 
ment in the surrounding soil. 

Water table, artesian. A water table under hydrostatic head, 


generally beneath an impermeable layer. When this layer is 
penetrated, the water level rises in an uncased borehole. 

Water table, perched. A water table standing above an unsaturated 
zone. In places an upper, or perched, water table is separated from 
a lower one by a dry zone. 

Weathering. All physical and chemical changes produced in rocks or 
other deposits at or near the earth’s surface by atmospheric agents. 
These changes result in disintegration and decomposition of the 
material. 

Well graded. Refers to a soil or soil material consisting of particles well 
distributed over a wide range in size or diameter. Such a soil nor- 
mally can be easily increased in density and bearing properties by 
compaction. Contrasts with poorly graded soil. 

Wilting point (or permanent wilting point). The moisture content of 
soil, on an ovendry basis, at which a plant (specifically sunflower) 
wilts so much that it does not recover when placed in a humid, dark 
chamber. 


Illustrations 


54 


SOIL SURVEY 


Figure 1.—Typical pattern of soils and parent material in the Gara-Pershing-Armstrong map unit. 
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Figure 2.— Typical pattern of soils and parent material in the Grundy-Lagonda map unit. 
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Figure 3.—Typical pattern of soils and parent material in the Lamoni-Shelby-Zook map unit. 
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Figure 4.—Typical pattern of soils and parent material in the Nodaway-Zook map unit. 
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Figure 6.—Contour farming and grassed waterways are used on Lamoni clay loam, 5 to 9 percent slopes, eroded to 
help prevent erosion. 
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Figure 7.—Nodaway silt loam along meanders of Panther Creek is subject to occasional flooding. 
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Figure 8.—Wabash silty clay is suited to corn. Because of poor surface drainage this field has been landgraded. 
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Figure 9.—Lagonda silt loam, 5 to 9 percent slopes, eroded, can be severely damaged by erosion if it is used for 
cultivated crops. 
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Figure 10.—This watershed lake in an area of the Gara-Pershing-Armstrong map unit helps prevent floods and 
provides community recreation. 


Figure 11.—The meadow and brushy draw on Adair and Shelby soils provide good cover for deer, quail, rabbit, and 
pheasant. 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
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TRecorded in the period 1951-74 at Bethany, Mo. 


It can be calculated by adding the 


2A growing degree day is a unit of heat available for plant growth. 


, and subtracting the temperature (50° F) below 


maximum and minimum daily temperatures, dividing the sum by 2 


which growth is minimal for the principal crops in the area, 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


CC 


Temperature1 


| 

| 
Probability ! 240 F 289 F 

i 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- April 27 

2 years in 10 
later than-- May 9 

5 years in 10 


later than-- April 30 


First freezing 
temperature 
in fall: 


1 year in 10 


earlier than-- September 23 


October 3 


2 years in 10 


earlier than-- October 8 {September 28 


October 23 


5 years in 10 


| 
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] 
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October 31 October 16 October 7 


lRecorded in the period 1951-74 at Bethany, Mo. 


TABLE 3.--LENGTH OF GROWING SEASON 
EE 
| 
Daily minimum temperature 
during growing season 


Probability Higher Higher | Higher 

than | than | than 

| 25፻ | 28°F | 32°F 

| Days | Days | Days 

9 years in 10 | 187 | 167 | 141 
| I 

8 years in 10 | 193 | 174 ! 1N7 
| ! 

5 years in 10 | 205 | 187 ! 159 
1] 

2 years in 10 | 217 | 201 ! 172 
i 1 

1 year in 10 | 224 | 208 | 178 


lRecorded in the period 1951-74 at Bethany, Mo. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


] ፥ 
1 1 
Map | Soil name | Acres IPercent 

symbol | | 1 

i | | 

! I ! 
AdC {Adair loam, 3 to 9 percent slopes--------.----..-- o ---~-----------------------} 23,750 } 5.2 
AeC2 {Adair clay loam, 5 to 9 percent slopes，eroded------------------------------------- 1 13,200 | 2.9 
AmC ¡Armstrong loam, 5 to 9 percent slopes---------- - - ید ع م ع‎ e رجش‎ ኣይ | 7,000 | 1.5 
AmD ¡Armstrong loam, 9 to 14 percent slopes------------ —€—Á— --- ص م سے س‎ me اہ رر رر رر س‎ 1,100 | 0,2 
ArC3 ¡Armstrong clay loam, 5 to 9 percent slopes, severely eroded--------------------~---- | 3,000 | 0.7 
Co ¡Colo silty clay loam----------------- KEE | 2,800 | 0,6 
Dat {Gara loam, 5 to 9 percent 51opes-~---------------------------~- E ORE ! 9,800 ! 2.1 
GaD ¡Gara loam, 9 to 14 percent sl1opes-----------------------------------------~------~---- | 11,800 | 2.6 
GaE ¡Gara loam, 14 to 20 percent slopes---------------- n ماص‎ e e m ae ——— کش سا م س‎ H 31,000 Í 6.7 
GbD3 ¡Gara clay loam, 9 to 1! percent slopes, severely eroded----- ——— مہ مہ‎ -- --ሠ.ጮ። صا صا م‎ m | 5,800 | 1,3 
GeF {Gasconade flaggy silty clay loam, 14 to 30 percent slopes -T----------------------—-- | 3,550 | 0.8 
GsB {Grundy silt loam, 2 to 5 percent Slopes- e =e e ee -T-—-———————---- mon anan mn n ! 43,000 | 9.3 
GuB2 ¡Grundy silty clay loam, 2 to 5 percent slopes, eroded- o oa =e ----- شش‎ | 11,700 | 2,5 
Ha ¡Haig silt loam--------- شی س ع ع ص رر رر س س‎ en | 4,500 | 1.0 
Hu {Humeston silt loam----- onon mo none مد مل مل‎ e an an an an n Seen an a a a e m س‎ ene eee | 8,700 | 1.9 
LaC {Ladoga silt loam, 5 to 9 percent slopes--------~-------------------------~-~~-~- — | 1,250 | 0.3 
LgB ¡Lagonda silt loam, 2 to 5 percent 83.0ህ68“መ---------ፌ-- پٹ‎ 0-0-0-0 1101100070 | 3,000 | 0.7 
LgC2 ¡Lagonda silt loam, 5 to 9 percent slopes, eroded- =- -sss s s s = = = = = = =e =e an me e ae ae e ------ መመ መሠ | 34,000 | 7.4 
LhC3 ¡Lagonda silty clay loam, 5 to 9 percent slopes, severely eroded === =e see = = = = a ae menmen | 2,300 | 0.5 
LmC2 ILamoni clay loam, 5 to 9 percent slopes, eroded----..--- ee | 27,750 | 6,0 
LmC3 {Lamoni clay loam, 5 to 9 percent slopes, severely eroded--------.------- ~~~~~-~ men | 5,500 | 1.2 
No ¡Nodaway Silt DOA sm o om o o o = m m e me me me am me o o a o ص ص‎ me me م‎ e me س س س م می مھ م مھ م س س س سے س م سی م م م م مھ ص می س‎ e م م سا س‎ me سا ما سا سا م م س مھ‎ “| 28,500 | 6,2 
PeB | Pershing silt loam, 2 to 5 percent slopes------------- --———---- شش سر‎ መ. መሪ me ሠ. me | 4,900 | 1.1 
PeC {Pershing silt loam, 5 to 9 percent slopes------------ o a a a | 7,000 } 1.5 
PgC3 | Pershing silty clay loam, 5 to 9 percent slopes, severely eroded === == =se = = = =e = =e = = m = ~ | 1,050 | 0.2 
Pt iPits, quarries-------<----~ DEE س‎ me سا ت م س مد م م سا تا سے سے‎ ER —Ó ----መ= -- -=--መመመመ” | 210 | (1) 
ShD ¡Shelby loam, 9 to 14 percent slopes----------- | 40,500 | 8.8 
ShE {Shelby loam, 14 to 20 percent slopes-------.--.--- --—-—-—------------------2---- monn | 17,000 | 3,7 
SkD3 {Shelby clay loam, 9 to 14 percent slopes, severely eroded---- ---------- --መመመመመመመመ= | 28,000 | 6.1 
SkE3 {Shelby clay loam, 14 to 20 percent slopes, severely eroded- -emmm =w a m me m = er = = =e = = = -——-| 4,350 | 0.9 
Wa {Wabash silty clay--------------------- -———-------- س ا م م م م م ص مہ‎ me م مت‎ me سا س م م م مھ مت م مت مھ س‎ -T——-—----| 6,700 | 1.5 
WeB ¡Weller silt loam, 2 to 5 percent Slope sees ~~ e l 2,900 | 0,6 
WeC {Weller silt loam, 5 to 9 percent Slopes === === e= =e = = se o se ao =o w me we a = wm =e = = ما م ما ما ما ما م س‎ -——-—-------| 780 | 0.2 
WgC3 {Weller silty 6157 loam, 5 to 9 percent slopes, severely eroded-------------- ammm | 710 | 0,2 
Zo {Zook silty clay LM e [ 15,200 | 3.3 
25 IZook-Colo silty ۰14 sse se se s = = a = = me e e =e me = 20000000 I 48,000 | 10.2 

| Waten----------- SA me me me ae me m me me ee شس شس‎ me me መ. e ------------- -—-—-—----- 21 500 | 0.1 

| a | 一 一 一 一 = 一 

! e +0 2۴ | 460,800 | 100.0 

| 


| ጨጨጨ መብ ጩጩመጠጨጠለጠጭሠክ፡ጭጩ፡፡፡ጩው፡ ›ጩ›‹››››››3 ‹› መ ›፡ 3 ን  —— E D 


lLess than 0.1 percent, 
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Estimates were made in 1976. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE 


[Yields are those that can be expected under a high level of management. 


Absence of a yield indicates that the soil is not suited to the crop or the crop generally is not 


grown on the soil] 
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vE ፥ D ፥ 1 1 1 1 1 1 1 y 1 ፥ 3 1 ) ! D H 1 ' ፥ ፤ Li D 
an 1 D ፥ 1 1 1 ! D 1 1 ' 1 1 1 1 ' 1 D D ’ ' 1 1 Li 1 
ጩወ 1 1 | 1 1 1 ፥ 1 1 1 i 1 ፥ 1 D ) 3 D ፥ 1 D ! 1 1 ፥ 
S j 1 ! 1 1 ! 1 1 1 1 1 1 D 1 ፥ i 1 D H H 1 y 1 1 t 
e. ) 1 1 1 1 ! 1 1 1 1 1 1 1 1 1 1 ፥ 1 ) D ) 1 ' ' 1 
ہے‎ o D ' “n ! ) 3 1 1 1 1 ej 1 3 1 ፥ ፥ ፥ 1 D 4 ፥ 1 t ' ፥ 
As 3 3 bo 1 1 y ! 1 1 ፥ 1 o1 1 D i H 1 1 1 1 ' j 1 H 1 H 
° ) 1 SA 1 3 1 1 1 1 1 uo! 1 D ፥ a} Hi ہم‎ ! 1 D 1 RE to f D ) 
a ) ' oi D ) 1 1 1 $ 1 ጩ! ። 1 1 y 061 oo 1 Ç 1 ' ! ። 1 t >} a} ' 1 
.. 3 1 £g D 1 3 1 1 1 1 a} >») 1 1! 2] Si c! ፥ ኮፒ و ہب‎ 1 gr d) ፣ ፣ 
ut یہ‎ Si 3 ርሳ *፡ 1 Cd 1 1 M 1 DI N *“ 1 m ር 1 sin m Go M SL di! tom 
AD O ao A O 01 JO Aa m A om SH a vi ወ! OO Om o O oo o w om o o 
dO © EH E £& HAO tü G d ይ HH INA 3 ሣጩ FES Od tto w < EE E VO Gë D tw 
ve =< nd < « CO go ርጋ 0 O dO LO O GE ST GA Gi ጩጨ ጩጨ gi A oz on a a 
< < ርጋ [e] [2] e = = 4 4 a = ይ 


See footnotes at end of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued 


ን ን ሥሠ... ዊር IEEE MEME DEER LE EE ہر ای‎ Eet 


t 
U 
U 
1 
U 
t 


i | | | | | 
Soil name and | | | Winter | Grass- iBromegrass-! Kentucky | Smooth 
map symbol ! Corn | Soybeans ! wheat | legume hay ! alfalfa f bluegrass lbromegrass 
! Bu | Bu | Bu ! Ton ! AUM! ! AUR) ! AUM_ 
| ፥ 1 1 
Shelby | d | | | | ! 
EE | 84 ! 32 | 35 i 3.5 ! 7.0 ! 3.3 | 5.0 
li i I 1 D D i 
Sh E می‎ me m me m e me o ee ! 69 ! 26 | 29 ! 2.9 ! 5.8 ! 2.3 ! 4,1 
1 1 i 4 1 1 1 
SKD 3 == m a me me m m m mm e ! 75 | 29 | 31 | 3.2 | 6.0 ! 2.7 ! 4.5 
I 1 | 1 1 
۰9020000 መ n | ہس‎ | -- | -—- | 2.6 | -- | 1.7. | 4.0 
| | | | d d | 
Wabash | | H | 1 | I 
Wa me me m enn | 65 |! 32 | 30 | 2.0 | -- d wwe | ==- 
| | | | d I | 
Weller | | | i d | d 
WE Bawa 1111116020 ! 82 ! 30 I 34 | 4.0 | 8,0 | 3.8 | 6.7 
1 I I i i | | 
WE C a me ae me me e m me me m e me me e e me me me me e me =e | 74 |] 27 | 21 |] 3.8 | 7.6 | 367 | 6.4 
I i i H i 1 i 
[E ዳካ ከ መመመ ! 65 ! 23 ! 26 ! 2.8 ! 6.0 ! 2.7 ! 4.7 
1 1 1 1 
Zook ! ! ! ! | ! | 
7 9992200 ! 80 | 30 } 338 | 8,0 | -- | 8,0 | 4.0 
| | | H | | | 
222: | | i H i 1 | 
Zook یی‎ | 65 | 23 ! 26 | 3.5 | --- | --- | --- 
| ! | | | d d 
| i | | | i | 
፥ ' 1 


= 
D 
w 


Colo part-------------- 80 30 34 
——— ———— —— — PP — — ا‎ u x ao 


lanimal-unit-month: The amount of forage or feed required to feed one animal unit (one cow, one horse, one 


mule, five sheep, or five goats) for 30 days. 
This map unit is made up of two or more dominant kinds of soil. See description of the map unit for 


composition and behavior characteristics of the map unit. 


TABLE 6.--CAPABILITY CLASSES AND SUBCLASSES 


{Miscellaneous areas are excluded. Absence of an 
entry indicates no acreage] 


— — ooo LY— ———-——_rMVr—iÑI——Ə+#*A 
.- or mana ement concerns (Subclass 


I 
Class | Total Soil | 
| acreage [erosion l Wetness | problem | Climate 
e 1 N 1 5 H ር 
| | Acres l Acres | Acres | Acres 
| | i l 
| | | | | 
፲ | ==” | nn | --- | --- | eo 
| | i | | 
II | و‎ 46,000 į 51,000 | --- | --~ 
1 
፡ 1 i 
III | 199,9301184,530 | 15,400 | sou | T 
٦ | 1 
IV | Tone 70,460 | -—- | ==- ! —— 
| U 
H | 38,0001 — | 48,000 I --- | --- 
| | 1 I 
ሃ፲ | 8000 41,150 | --=- | --~ | --- 
1 5 ፡ 
VII | 3,5501 --- | —— ! 3,550 ! --=- 
1 I 
VIII | -->=| --- | --> | -> | --- 
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TABLE 7.~-WOODLAND MANAGEMENT AND PRODUCTIVITY 


{Only the soils suitable for production of commercial trees are listed. 
the information was not available] 


Absence of an entry indicates that 


I | anagement concerns H otential productivit 】 
Soil name and IOrdi- | | Equip- | | i | 
map symbol Ination|Erosion | ment {Seedling} Plant | Important trees [Site Trees to plant 
{symbol {hazard | limita-|mortal- !competi-] lindex 
j 


| j L tion | ity L tion | ! l 


| 
| 
1 
| | | | | 
! | | l | 
Armstrong: H | l | ! 
AmC, AmD, ArC3----| Ue [Slight {Slight |ModerateiSlight {White oak----------- 55 [Eastern white pine, 
| l i | | ¡Northern red oak----| 55 | Scotch pinet, 
| | | | | {Black oak-----------| wou | green ash, 
| | | | | | | | 
Gara: | | i | | | d d 
GaC, GaD, GbD3----| Ho {Slight {Slight ISlight {Slight {White oak--------- ~~ 55 {Eastern white pine, 
| | | l | {Northern red oak----| 55 | black walnut, 
| | i | | {Black walnut-------- l --- | Scotch pine*, 
| | | | | | d ! green ash, 
| | | | i | | | 
GaE------ guesses ! 4r {Moderate|Moderate;Slight {Slight [White oak----------- | 55 [Eastern white pine, 
d ! | | | {Northern red oak----| 55 | Scotch pine*, 
| | | | | {Black walnut-------- | --- | green ash, 
| | | | | | | | black walnut, 
| 1 1 1 1 1 1 1 
1 I 1 1 li i | i 
Gasconade: | | | | | | | ! 
Deb ی ص رر رر رہ‎ n | Sd {Slight {Severe {Moderate!Slight {Eastern redcedar----| 30 ¡Eastern redcedar, 
| | l | | {Northern red oak----| --- | 
| | i | | {Black oak----------- | ooo | 
| | | | | | ! | 
Grundy: | | | | | | | | 
GSB, GUB === = m se == | “መ> d-------- |--------| መመመመመ=መ> |----===ሠመ [| መመመመመመመመመ መ=መመመ=መመ=መመመ=| ===> [Eastern cottonwood, 
l l | | | | | | pin oak, 
፤ | | | | | | | I 
Ladoga: l | | | i | I I 
LaC-------~-----~---| 30 {Slight Slight {Slight IModeratelWhite oak------- ----| 65 {Eastern white pine, 
| | | | | {Northern red oak----| 65 | Scotch pine*, 
| | | | | {Black walnut----- ~--| --- | green ash, 
| | | | l | | | black walnut, 
| | | | | | d d 
Nodaway : | | | | | | | | 
NOo----------------] 20 {Slight {Slight {Slight |Moderate!White oak-----------| 75 [Eastern white pine, 
| | | | l {Black walnut-------- | --- | Scotch pine*, 
i l | | | Eastern cottonwood--} --- | black walnut, 
! | ! ! | | | | silver maple, 
l | | | | | | | pin oak, 
| | | | | | | ! eastern cottonwood, 
| | | | | | I l 
Pershing: | | | | | | | ! ፡ ] 
PeB, PeC, PgC3----] le {Slight {Slight IModeratelSlight ¡White oak----------- | 55 {Eastern white pine, 
| | | | | {Northern red oak----| --- | Scotch pine*, 
| | | | H 0 OAK ee e = =e e o e ! --- | green ash, 
| | | | | I d 
Wabash: | | | | | | | | 
WE m eren ! lw {Slight |Moderate/Severe {Severe [Pin oak------------- | 75 {Pin oak, 
| | | | | | | eastern cottonwood, 
| | | | l | d d 
Weller: | | | l | ! | | ` g 
WeB, Net, WgC3----| He {Slight {Slight {Moderate{Slight {White oak----------- | 55 {Eastern white pine, 
| | | | | {Northern red oak----] --- | Scotch pine, 
i | I l | | Blaek oak----------- | سناب‎ | green ash, 
፥ 1 


# Christmas tree species, 


{Black oak 
1 


70 SOIL SURVEY 


TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; the symbol > means more than. Absence of an entry indicates that trees generally 
do not grow to the given height on that soil] 


————— eee 
Trees having predicted 20-year average height, in feet, of-- 
1 


| 
Soil name and | 
| 
U 


silver maple, 


i 
a 

white pine, 
N European alder, 


orway spruce, 


| | | 
map symbol <8 | 8-15 | 16-25 ! 26-35 >35 
| | 1 | | 
d | | | i 
Adair: 1 | I d I 
AdC, AeC2-------- ISilky dogwood----- tAutumn-olive, iBlue spruce, {Eastern white iSilver maple, 
| Amur honeysuckle,! eastern redcedar.} pine, red pine, | European alder. 
| | | ! Norway spruce, | 
| | | | Scotch pine, d 
| | | | green ash, | 
| | | ! | 
Armstrong: | | H d i 
AmC, AmD, ልዞዮር3---18438ሃ dogwood----- lAutumn-olive, {Blue spruce, {Eastern white [Silver maple, 
| | Amur honeysuckle. eastern redoedar-1 pine, red pine, | European alder, 
| | | | Norway spruce, | 
| ! | | Scotch pine, | 
| | | | green ash, | 
| | | ! | 
Colo: | | | d 
NEE ---|Silky dogwood----- ۱86005166 dogwood, Hackberry, eastern{Green ash, silver |Eastern 
| | medium purple | redcedar, | maple, American | cottonwood, 
H i willow, | | sycamore, pin | European alder, 
| | Russian-olive, | | oak, | 
! | | | | 
Gara: | | | ! | 
GaC, GaD, Gap, | | | | } 
GbD3-------- -—---|Silky dogwood-----|iAmur honeysuckle, {Blue spruce, {Red pine, Scotch {Silver maple, 
| | autumn-olive, | eastern redcedar.| pine, green ash, | eastern 
| | | | Austrian pine, | cottonwood, 
d | | | | Eastern white 
d | | | | pine, 
| | | d | 
Gasconade: | | | | 
GePF-------- ------|Mockorange-------- {American plum, lEastern redcedar, lAilanthus--------- | --=ሙ 
| Amur honeysuckle,! jack pine, | | 
| | autumn-olive, | Siberian elm, | | 
| | lilac, Tatarian | Amur maple. | | 
| | honeysuckle, | | | 
| | | d | 
Grundy: | i | ! d 
GSB, GuB2--------|Silky dogwood----- {Amur honeysuckle, {Eastern redcedar, ¡Pin oak, green {European alder, 
| | autumn-olive, | blue spruce, إ‎ ash, Norway | silver maple, 
| H H i spruce, eastern | eastern 
| | | | white pine, | cottonwood, 
| i H | d 
Haig: | | d i 
Ha--------- ---- -- {Silky dogwood----- {Amur honeysuckle, [Eastern redcedar, [Green ash, {Silver maple, 
| autumn-olive, | hackberry, Norway| American | eastern 
| | | spruce, | sycamore, pin | cottonwood, 
| | | i oak, ! European alden, 
i [ 1 I 
Humeston: H | | | 
HU e ee an an an an ap anan an an an an {Silky dogwood----- {Amur honeysuckle, |American basswood,}Pin oak, American [Silver maple, 
| medium purple | hackberry, | sycamore, green | European alder. 
| | willow, | eastern redcedar,! ash, H 
| | autumn-olive, | d d 
| H | ! | 
Ladoga d i I d 
La Coe ae me an an an an an an an an an mo n |Mockorange= ooo {Amur honeysuckle, {Blue spruce, ¡Red pine, Scotch Eastern white 
| { autumn-olive, | eastern redcedar,! pine, green ash. | pine, Norway 
| | | jack pine. | | spruce, silver 
| | | I | maple, 
| | i | | 
Lagonda: | | H | | 
LEB, 1802, LhC3--|Silky dogwood----- lAmur honeysuckle, Eastern redcedar, |Pin oak, green lEastern 
| autumn-olive, | blue spruce, | sh, eastern | cottonwood, 
| | | i 
| | | | 
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TABLE 8.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


I Trees having predicted 20-year average height, in feet, of-- 
1 


Soil name and I 


Norway spruce, cottonwood, 


፥ 
| | | 
map symbol ! <8 ! 8-15 16-25 I 26-35 I >35 

' 1 

[] ፥ 
| ፥ 
| | | 
Lamoni: H i | 

LmC2, 1806: 3መመመ=--- | 541187 dogwood----- {Amur honeysuckle, Blue spruce, {Eastern white ¡Silver maple, 
autumn-olive, eastern redcedar.| pine, red pine, | eastern 

H 
i 
1 


Scotch pine, | 


1 
1 
1 
i 
| 
1 
| 
| 
1 
1 
| green ash, 
1 


| 

1 

1 

[ 

I d 

i I 

I 1 

American basswood,lRed pine, Norway {Eastern white 

| 

| | 

| ፥ 

d d 

| 

፥ 


| 
| 
I 
1 
1 
I 
1 
li 
M 
I 
1 
i 
1 
1 
| 
M 
[ 
H 
i 
1 
Nodaway: | | | 
N O eessen {Silky dogwood =- s=- {Amur honeysuckle, | 
| | autumn-olive. | eastern redcedar.| spruce, Scotch pine, silver 
| | H pine, green ash, ! maple, 
! ! I yellow-poplar. 
| | I | 
Pershing: | | | I | 
PeB, Pet, PgC3---iSilky dogwood----- {Amur honeysuckle, {Blue spruce, ¡Eastern white {Silver maple, 
| | autumn-olive, | eastern redcedar.| pine, red pine, | European alder, 
| | I ! Norway spruce, | 
| | | | Scotch pine, | 
| i ! | green ash. | 
| | i I | 
Shelby: | | | I I 
ShD, ShE, SkD3, | | | I I 
SkE3--------- --e-|Silky dogwood----- lAutumn-olive, {Blue spruce, {Red pine, Scotch {Eastern white 
| | Amur honeysuckle,! eastern redcedar.} pine, green ash. | pine, Norway 
| | | I ! spruce, eastern 
| | | I | cottonwood, 
! | | ! | yellow-poplar, 
| 
| 1 D 
Wabash: | | | l | 
Wa---------------|Silky dogwood-----|Medium purple {Eastern redcedar, {Green ash, pin {Eastern 
| | willow, Tatarian | American | oak. | cottonwood, 
| | honeysuckle, Amur{ basswood, Amur | | European alder, 
! ¦ honeysuckle, | maple, d d 
| | redosier وت‎ | | 
| i 
Weller: | | | d i 
WeB, WeC, WgC3---lSilky dogwood-----|Amur honeysuckle, {Blue spruce, ¡Red pine, Scotch {Eastern white 
| | autumn-olive, | eastern redcedar.| pine, green ash, | pine, Norway 
| | | | silver maple, ! spruce. 
| | | | pin oak. | 
| d i | d 
Zook: | | | | d 
Zo--~~-~ —— سداس سے‎ {Silky dogwood----- {Amur honeysuckle, {Eastern redcedar, {Green ash, silver {Eastern 
| | medium purple | American | maple, American | cottonwood, 
H | willow, redosier | basswood. | sycamore, pin ! European alder. 
| | dogwood, i | oak. | 
| | | ! | 
122: | | | [ i 
Zook part------|Silky dogwood-----|Amur honeysuckle, Eastern redcedar, {Green ash, silver {Eastern 
ሽ | | medium purple ` | American | maple, American | cottonwood, 
| | willow, redosier | basswood. | sycamore, pin | European alder, 
| | dogwood, i | oak, | 
| | | | | 
Colo part------ {Silky dogwood----- {Redosier dogwood, |Hackberry, easterniGreen ash, silver |Eastern 
| medium purple | redcedar, | maple, American | cottonwood, 
H | willow, Russian- | ! American | European alder, 
H | olive, H | sycamore, pin H 
i | | ! oak, I 


1፲ከ48 map unit is made up of two or more dominant kinds of soil, See description of the map unit for the 
composition and behavior characteristics of the map unit. 


72 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"moderate," and "severe" ] 


i | | 
Soil name and ! Shallow I Dwellings H Dwellings Small | Local roads 
map symbol | excavations | without 1 with I commercial | and streets 
| | basements l basements | buildings | 
1 I i i I 
| | ! I | 
Adair: i | | I I 
AdC, AeC2------ | Severe: I Severe: l Severe: | Severe: | Severe: 
| wetness, | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, 
| too clayey. | wetness, | wetness, | wetness. | low strength, 
| | | ! | frost action, 
i | 1 
Armstrong: H H | | ! 
Amt, ArC3------ ISevere: ISevere: l Severe: l Severe: | Severe: 
| wetness. | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, 
| | low strength, | wetness, | low strength, | low strength, 
! ! | low strength. ! ! frost action, 
l i 1 | 1 
AM D os e me me oe o o me u e | Severe: I Severe: Į Severe: I Severe: f Severe: 
| wetness, | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, 
| | low strength, | wetness, | low strength, | low strength, 
| ! i low strength, ! slope. | frost action, 
I I I I | 
Colo | | | d d 
Co------------- ISevere: l Severe: i Severe: I Severe: f Severe: 
| wetness, | floods, | floods, | floods, | floods, 
| floods, | wetness, | wetness, | wetness, | low strength, 
i | | | | frost action, 
i | | d | 
Gara: i | | I I 
GAD sè ma ~~~ !Moderate: |Moderate: {Moderate: Moderate: | Severe: 
| too clayey. | shrink-swell, | shrink-swell. | shrink-swell, | low strength. 
! | low strength, | ! low strength. | 
U 1 t I 
080), GbD3------ IModerate: {Moderate: IModerate: |Severe: iSevere: 
slope, | slope, | slope, | slope, | low strength, 
| too clayey. | shrink-swell, | shrink-swell, H | 
| | low strength. | low strength, ! ! 
U U 
GaE-------—-—--—-- |Severe: |Severe: {Severe: iSevere: Severe: 
| slope. | slope. ! slope. | slope. | low strength, 
| i i d | slope. 
| | | | | 
Gasconade: | l | I I 
GOSS | Severe: I Severe: f Severe: | Severe: ISevere: 
| depth to rock, | depth to rock, | depth to rock, | depth to rock, | depth to rock, 
| large stones, | large stones, | large stones, | large stones, | large stones, 
| slope. | slope. | slope. | slope. ! slope, 
d | | | | 
Grundy: | | | d d 
GSB, GuB2------ |Severe: |Severe: |Severe: i Severe: f Severe: 
| wetness. | shrink-swell, | shrink-swe11, | shrink~swell, | shrink-swell, 
| | low strength. | wetness, | low strength. | low strength, 
! ۱ | low strength. | | 
i | i d d 
Haig | | | | | 
FA ርር اا سا‎ !Severe: f Severe: l Severe: | Severe: l Severe: 
| wetness, | wetness, | wetness, | wetness, | shrink-swell, 
| too clayey. | shrink-swell, | shrink-swell, | shrink-swell, | wetness, 
| | low strength, | low strength. ! low strength. | low strength. 
| | | I 
Humeston | | | | d 
1102: = ሠ as |Severe: 'Severe: f Severe: | Severe: i Severe: 
| wetness, | floods, | floods, | floods, | wetness, 
| | wetness, | wetness, | wetness, | low strength, 
| | shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, 
| | | | 
Ladoga d 1 | | 
1,8(0መመሠመመመመመመመመመመ IModerate: {Moderate: |Moderate: iModerate: | Severe: 
wetness, | shrink-swell. | shrink-swell. | shrink-swell, | frost action, 
| ! | slope. | low strength. 
| H i 1 
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TABLE 9.--BUILDING SITE DEVELOPMENT 


See text for definitions of 


Soil name and Shallow 


I 
፥ 
1 
map symbol | 
1 
፥ 


| 
! 
i 
Lagonda: | 
LgB, LgC2, LhC3--|Severe: 
| wetness, 
| 
| 
| 
Lamoni: 
LmC2, LmC3------- I Severe: 
| wetness, 
l too clayey. 
| 
Nodaway : | 
Nooo is |Severe: 
| floods, 
d 
d 
Pershing: | 
PeB, PeC, PgC3---|Moderate: 
| wetness. 
d 
| 
| 
Shelby: | 
ShD, SkD3-------- IModerate: 
! slope, 
| too clayey. 
| 
ShE, SkE3-------- l Severe: 
¦ slope. 
| 
i 
Wabash: | 
WA e an mo mo ao wo mo ieo ma مھ سا ی د م‎ i Severe: 
| wetness, 
| floods, 
| too clayey. 
1 
U 
Weller: | 
WeB, Net, WgC3---|Severe: 
| wetness, 
| too clayey. 
| 
| 
Zook: | 
TO n ሠ |Severe: 
| wetness, 
| floods, 
| too clayey. 
፥ 
| 
122: | 
Zook part------ ISevere: 
i wetness, 
| floods, 
| too clayey. 
M 
| 
Colo part------ ISevere: 
| wetness, 
! floods, 
1 


excavations 
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TABLE 9.--BUILDING SITE DEVELOPMENT--Continued 


Dwellings 
without 


Severe: 
Shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
low strength, 
wetness, 


Severe: 
floods. 


Severe: 
shrink-swell, 
low strength, 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Severe: 
slope. 


Severe: 
wetness, 
floods, 
shrink-swell, 


Severe: 
shrink-swell, 
low strength. 


Severe: 
floods, 
low strength, 
8 


hrink-swell, 


Severe: 
floods, 
low strength, 
shrink-swell, 


Severe: 
floods, 
wetness, 


Dwellings 
with 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
shrink-swell, 
wetness, 
low strength, 


Severe: 
floods. 


Severe: 
shrink-swell, 
wetness, 
low strength, 


Moderate: 
slope, 
shrink-swell, 
low strength. 


Severe: 
slope, 


Severe: 
wetness, 
floods, 
shrink-swell, 


Severe: 
shrink-swell, 
low strength, 


Severe: 
floods, 
low strength, 
shrink-swell, 


Severe: 
floods, 
low strength, 
Shrink-swell. 


Severe: 
floods, 
wetness. 


Small 
commercial 


Severe: 
wetness, 
shrink-swell, 
low strength. 


Severe: 
Shrink-swell, 
wetness, 
1 


ow strength, 


Severe: 
floods. 


Severe: 
shrink-swell, 
low strength, 


Severe: 
slope. 


Severe: 


e 
slope. 


Severe: 
wetness, 
floods, 
shrink-swell. 


Severe: 
shrink-swell, 
low strength, 


Severe: 
floods, 
low strength, 
shrink-swell, 


Severe: 
floods, 
low strength, 
shrink-swell. 


Severe: 
floods, 
wetness, 


Local roads 
and streets 


Severe: 
shrink-swell, 
frost action, 
low strength, 


Severe: 
shrink-swell, 
wetness, 
low strength. 


Severe: 
floods, 
frost action, 


Severe: 
shrink-swell, 
low strength, 
frost action, 


Severe: 
low strength. 


Severe: 
low strength, 
slope. 


Severe: 
wetness, 
floods, 
shrink-swell, 


Severe: 
shrink~swell, 
frost action, 
low strength. 


Severe: 
floods, 
low strength, 
shrink-swell, 


Severe: 
floods, 
low strength, 
shrink-swell, 


Severe: 
floods, 
low strength, 
frost action. 
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This map unit is made up of two or more dominant kinds of soil. See description of the map unit for the 
composition and behavior characteristics of the map unit. 
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[Some terms that describe restrictive soil features are defined in the Glossary. 


SOIL SURVEY 


TABLE 10.-~SANITARY FACILITIES 


"slight," "moderate," "good," "fair," and "poor" ] 


Soil name and 


map s 


Armstrong: 
AmC, AmD, 


GaE------ 


Gasconade: 


ymbol 


ArC3----- 


—— መወ ወው ወወ 


I 

! Septic tank 
| absorption 
i fields 
i 

U 

1 

1 

U 

1 


| peres slowly, 
| wetness, 
፥ 


i Severe: 

Í percs slowly, 
| wetness. 
1 
1 
፥ 


| 
ISevere: 
percs slowly. 


'Severe: 

percs slowly, 
wetness, 
floods, 


| 
| 
i 
| 
| 
|Severe: 

| percs slowly. 
|Severe: 

| percs slowly. 
1 


| 

|Severe: 

| peres slowly, 
| slope. 

d 

| 

|Severe: 

| depth to rock, 
l large stones, 
| slope. 
| 
| 


lSevere: 

| peres slowly, 
| wetness, 
1 
I 


| 

|Severe: 

| percs slowly, 
| wetness. 


| Severe: 
| wetness, 
| 
| 
1 


U 

Severe: 

| percs slowly. 
፥ 


{Severe: 

| percs slowly, 
| wetness. 

i 

¦ Severe: 

| percs slowly, 
| wetness, 

| 


Sewage lagoon 
areas 


Moderate: 
slope, 


Severe: 
slope, 


Severe: 
slope. 


Severe: 

excess humus, 
wetness, 
floods. 


Severe: 
Slope. 


58 


rock, 
eepage, 


e 
depth to 
5 
slope. 


Moderate: 
slope. 


Severe: 
wetness, 


Severe: 
floods, 
wetness, 


Moderate: 
slope. 


Severe: 
slope, 


Trench 
sanitary 
landfill 


Severe: 
wetness, 
too clayey. 


Severe: 
wetness, 
too clayey. 


Severe: 
wetness, 


Severe: 
wetness, 
floods. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Moderate: 
too clayey, 
slope, 


Severe: 


large stones, 
seepage. 


Moderate: 
too clayey, 
wetness, 


Severe: 
wetness, 
too clayey. 


Severe: 
wetness, 


Moderate: 
too clayey. 


Moderate: 
wetness, 
too clayey. 


Moderate: 
wetness, 
too clayey. 


sa‏ سے سے س کے کے سک کے ee c c‏ کے کے ‹ An er re SE መ‏ سے کے rn r r ee‏ سے ree an mam መ Tm‏ عد سے سو نم کے کے ህህ ላ — መ 9 ፍጮ ee ወ መጅ መ Pe mnan ae‏ گیا 


depth to rock, 


Area 
sanitary 
landfill 


Severe: 


1 
| 
) 
I 
፥ 
| 
| 
1 
| wetness, 
| 
I 
1 
1 


Severe: 
wetness, 


Severe: 
wetness. 


Severe: 
wetness, 
floods. 


Moderate: 
slope. 


Moderate: 
wetness, 


Severe: 
wetness, 


Severe: 
wetness, 


Moderate: 
wetness. 


Moderate: 


፥ 
i 
| 
d 
| 
| 
i 
i 
፥ 
| 
| 
d 
d 
| 
d 
| 
|5 
| 
| 
I 
d 
d 
| 
| 
! 
i 
I 
I 
| 
¡Mo 
I 
! 
! 
d 
| 
! 
I 
1 
I 
| 
| 
i 
d 
| 
| 
I 
I 
U 
i 
i 
| 
| wetness, 
1 

1 


Slight------- nae 


See text for definitions of 


Daily cover 
for landfill 


o 
thin layer. 


layer, 


oor: 
area reclaim, 


| 

1 

| 

1 

| 

1 

D 

1 

1 

I 

d 

| 

i 

፥ 

1 

1 

| 

1 

1 

፥ 

1 

| 

1 

| 

፥ 

1 

I 

| 

| 

| 

| 

| 

| 

1 

I 

|Fair: 

| too clayey. 
{Fair: 

| too clayey, 
| slope. 

l Poor: 

| slope, 

| area reclaim, 
| 
| 
d 
d 
| 
| 
| 
| 
y 
1 
1 
1 
፥ 
1 
| 
I 
1 
| 
1 
1 
| 
| 
፥ 
1 
d 
i 
1 
1 
| 
| 
፥ 


Poor: 

large stones, 
thin layer, 
too clayey. 


Fair: 
too clayey. 


Poor: 
wetness, 
too clayey. 


Poor: 
wetness, 


Fair: 
too clayey. 


Fair: 
too clayey. 


Fair: 
too clayey. 
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TABLE 10.-~SANITARY FACILITIES--Continued 


floods. 


floods. 
مع‎ ዘው SAA E o = ርም بر‎ 


lThis map unit is made up of two or more dominant kinds of soil. See description of the map unit for the 
composition and behavior characteristics of the map unit. 


| | | | i 
Soil name and 1 Septic tank | Sewage lagoon | Trench H Area H Daily cover 
map symbol | absorption | areas | sanitary I sanitary | for landfill 
H fields H H landfill 1 landfill 1 
፥ ፥ | ] ' ] 
| | | | | 
1 1 I t 1 
Lamoni: | | | ! | 
LmC2, LmC3--------- |Severe: |Severe: f Severe: |Severe: | Poor: 
| peres slowly. | slope. | wetness, | wetness, | area reclaim, 
! ! | too clayey. | | too clayey. 
| | 1 | 
Nodaway: | | | | | 
NO س س‎ መመመ o سا‎ |Severe: |Severe: | Severe: I Severe: l Good, 
| floods, | floods, | floods. | floods, | 
| | | | 
Pershing: | | | | | 
፻68-------ኢ መ.መ መ. ወ. 0 coe ! Severe: Moderate: Moderate: Moderate: Fair: 
| peres slowly, | slope. | too clayey, | wetness, | too clayey. 
! wetness, ! I wetness. | H 
1 1 i d | 
PeC, PgC3---------- lSevere: |Severe: Moderate: Moderate: Fair: 
i percs slowly, | slope. | too clayey, | wetness, | too clayey. 
! wetness. I ! wetness, | | 
i I 1 | | 
Shelby: d | | ! | 
ShD, SkD3---------- ISevere: ISevere: ۱۷۱٣٤ !Moderate: lFair: 
| peres slowly. | slope. | too clayey. | slope. | too clayey, 
| | 1 | | slope, 
| | | d I 
ShE, SkE3---------- |Severe: |Severe: IModerate: |Severe: l Poor: 
| peres slowly, | slope. | too clayey, | slope, | slope. 
| slope. | | slope, d | 
| d | d d 
Wabash: | | | | | 
Wa----------- www | Severe: f Severe: i Severe: | Severe: | Poor: 
| peres slowly, | floods, | floods, | floods, | wetness, 
| floods, | wetness, | wetness, | wetness, | too clayey. 
| wetness, | | too clayey. | | 
1 
Weller: ! | H d | 
868-መመመመመመመመመመመመመመመ= | Severe : Moderate: l Severe: Moderate: | Poor: 
| peres slowly, | slope, | too clayey. | wetness, | too clayey. 
| wetness, | | | | 
| | | d d 
WeC, WgC3--------- -|Severe: |Severe: i severe: Moderate: { Poor: 
| percs slowly, | slope. | too clayey. ! wetness, | too clayey. 
| wetness, | i H ! 
4 1 1 U I 
i Li 1 I 1 
Zook: d | | d d 
Zo------ ———————— ISevere: |Severe: ISevere: ISevere: | Poor: 
| peres slowly, | wetness, | wetness, | wetness, | too clayey. 
| wetness, | floods. | too clayey, | floods, | 
| floods, | | floods. | 
| | | ! | 
125: | | | | | 
Zook part-------- |Severe: | Severe: Į Severe: i Severe: i Poor: 
| percs slowly, | wetness, | wetness, | wetness, | too clayey. 
| wetness, | floods. | too clayey, | floods. | 
| floods, ! ! floods. | | 
I 1 i I 1 
Colo part = m m a se s se | Severe: i Severe: l Severe: l Severe: | Poor: 
| peres slowly, | excess humus, | wetness, | wetness, | wetness. 
| wetness, | wetness, L floods. | floods, | 
| | | i I 
1 1 


16 SOIL SURVEY 


TABLE 11.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions 


of "good," "fair," and "poor"] 


Soil name and 


| Roadfill 
map symbol H 


1 
| Gravel 
I 


Topsoil 


AOS -=| Poor: Unsuited: Unsuited: Good. 
low strength. excess fines, excess fines. 

d 
Ã0 C2 ماما مب‎ aa aa بیع‎ o e | Poor: Unsuited: Unsuited: Fair: 

| low strength, excess fines. excess fines. too clayey. 
Armstrong: | 
AmC, AmD, ArC3-------|Poor: Unsuited: Unsuited: Poor: 

e 


| 1ow strength, 
| shrink-swell. 


excess fines. 


xcess fines. 


area reclaim, 


i 
' 
1 
፥ 
1 
1 
፥ 
3 
፥ 1 1 
1 i 1 
i 1 d 
y 1 1 
1 1 I 
| d | 
| I I 
| ! d 
y 1 | 
1 li 1 
| ! | 
1 ፥ ፥ 
t 1 I 
| d | 
4 ፥ ፥ 
| 1 i 
| I | 
1 i 1 
1 | 1 
Colo: | | | I 
ےپ سا سو ماھت‎ len a برای ما ھجوب‎ {Poor {Unsuited: IUnsuited: | Poor: 
| wetness, | excess fines, | excess fines. | wetness, 
| shrink-swell, | | d 
| low strength. | I I 
| l | | 
Gara: 1 | | | 
GaC------ سیل گا‎ ው اب اہ‎ -|Poor: {Unsuited: 'Unsuited: |Fair: 
| low strength, | excess fines, | excess fines. | thin layer. 
| | | | 
GaD--------- ---------|Poor: !Unsuited: IUnsuited: (Fair: 
{ low strength, | excess fines. | excess fines, | thin layer, 
d i | | slope. 
| | | | 
Ga E w me me me me we we we me me --—----- | Poor: IUnsuited: {Unsuited: | Poor: 
| low strength. | excess fines. | excess fines. | slope. 
| ! 
GbD3----~~-~--~-----~-~-~-|Poor: 'Unsuited: !Unsuited: Fair: 
| low strength. | excess fines. | excess fines. | too clayey, 
| | | | slope. 
| | | | 
Gasconade: | | I d 
E E !Poor: tUnsuited: {Unsuited: |Poor: 
| thin layer, | excess fines. | excess fines. | thin layer, 
| large stones, H | | large stones, 
| area reclaim, | d | area reclaim, 
| | | | 
Grundy: | d d 
GSB, GuB2------------ | Poor: {Unsuited: {Unsuited: |Fair: 
| 1ow strength, | excess fines. | excess fines, | thin layer. 
| shrink-swell. | l | 
| | | | 
Haig: | ! I I 
Ha----- RS ت‎ TE |Poor: !Unsuited: IUnsuited: | Poor: 
| shrink-swell, | excess fines. | excess fines. | wetness, 
| wetness, | d l 
| low strength. ! H | 
| | | | 
Humeston: | l l 
Hu------ 09 ww | Poor: {Unsuited: IUnsuited: iPoor: 
| low strength, | excess fines. | excess fines, | area reclaim, 
| shrink-swell. | | i 
፥ | | 
፡ 1 
Ladoga: | | I I 
LAC سض ما برای‎ መመመመመመመ!| Poor: ¡Unsuited: IUnsuited: iFair: 
l low strength. | excess fines. | excess fines, | thin layer, 
| | ! d 
Lagonda: | | | | 
LgB, LgC2, LhC3------ | Poor: lUnsuited: {Unsuited: |Fair: 
| shrink-swell. ! excess fines, | excess fines, | thin layer, 
| | | 
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TABLE 11,--CONSTRUCTION MATERIALS--Continued 


Shrink-swell. 


1 ] 
I if 1 
Soil name and | Roadfill | Sand } Gravel ! Topsoil 
map symbol | | | | 
| 1 1 1 
D ] 1 
| ! l I 
i i i D 
Lamoni: | l | | 
LmC2, LmC3----------- | Poor: iUnsuited: jUnsuited: I Poor: 
| low strength, | excess fines, | excess fines. | area reclaim, 
1 1 
| | 
| 


low strength, 


Nodaway: | 
Naa سام مسا‎ መ ን አ 'Fair: lUnsuited: lUnsuited: ۰ 
! low strength. | excess fines, | excess fines, | 
1 | t I 
Pershing: | | 1 | 
PeB, PeC, PgC3------- | Poor: {Unsuited: iUnsuited: Fair: 
! shrink-swell, | excess fines, | excess fines, | area reclaim, 
| low strength. | | ! thin layer. 
l 上 i 
Shelby: l l ! ! 
ShD-------- T =-= | Poor: ¡Unsuited: ¡Unsuited Fair: 
| low strength. ! excess fines, | excess fines, | thin layer, 
| | | | Slope. 
| | | | 
SHE, SkE3------------ | Poor: iUnsuited: tUnsuited: {Severe 
| low strength, | excess fines, | excess fines. | slope. 
1 
I 上 1 I 
SkD3-----------———- | Poor: {Unsuited: {Unsuited: IFain: 
{ low strength, | excess fines. | excess fines. | too clayey, 
| i H | slope. 
| | ! ! 
Wabash: | | | | 
ዘ8--------መመጨመ መመመ መ <= ne --|Poor: iUnsuited: iUnsuited: iPoor: 
| wetness, | excess fines, i excess fines, | wetness, 
| shrink-swell, | | I 
| low strength, ! | ! 
1 1 | [ 
Weller: I | d I 
WeB, Net, WgC3-------lPoor: iUnsuited: {Unsuited: iFair: 
| shrink-swell, | excess fines. | excess fines, | thin layer. 
| 1ow strength. | | d 
| | | i 
Zook: | | | i 
Z O wo me me mm nr nr wr wr 00 l Poor: iUnsuited: iUnsuited: [Fair 
| wetness, | excess fines, | excess fines, | too clayey, 
| shrink-swell, I H i wetness, 
i low strength, ! | I 
I I I l 
1221 l | | | 
Zock part---------- | Poor: IUnsuited: {Unsuited: {Fair: 
| wetness, | excess fines, | excess fines. | too clayey, 
| shrink-swell, | H | wetness. 
| low strength, ! | 
H 1 1 I 
Colo part---------- | Poor: IUnsuited: {Unsuited: |Poor: 
wetness, | excess fines, I excess fines, ! wetness, 
| | I 
| | I 
1 1 ፥ 


| 
፥ 
I 
| shrink-swell, 
1 
i 
፥ 


1፲ከ48 map unit is made up of two or more dominant kinds of soil. See description of the map unit for the 
composition and behavior characteristics of the map unit, 
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SOIL SURVEY 


TABLE 12.--WATER MANAGEMENT 


[Some terms that describe restrictive soil features are defined in the Glossary] 


Soil name and 
map symbol 


Adair: 


AdC, AeC2-------- 


Armstrong: 


AmC, AmD, ArC3--- 


Grundy: 


GsB, GuB2-------- 


Humeston: 


HU we TAM -— 


Lagonda: 


LgB, 5802, LhC3-- 


Lamoni: 
LmC2, LmC3 


Nodaway : 


Pershing: 


PeB, PeC, PgC3-==“-|Favorable 


Shelby: 
ShD, ShE, SkD3, 


y 

1 

H Pond 

H reservoir 
! e 
| 

1 

I 


፥ 
፡ 
| 
{Slope 
| 
1 
| 
1 


{Depth to rock, 
| seepage. 


{Favorable 
1 


lFavorable------ 


Favorable 


{Slope 


{Seepage 


1 

1 

| Embankments, 
| dikes, and 


{Shrink~swell, 


| erodes easily. 
1 
y 
t 


IShrink-swell, 


| erodes easily. 
| 
1 
1 


ICompressible, 
low strength, 
hard to pack. 


Shrink-swell--- 


Large stones, 
thin layer, 
seepage. 


{Low strength, 
shrink-swell. 


low strength, 


H 
1 
| 
| 
)ء۸‎ ۹ 
| shrink-swell. 


{Low strength, 
! shrink-swell, 
U 


i 
{Compressible, 
| low strength, 
| shrink-swell. 
1 
Li 
1 


1 
| Shrink-swell--- 


{Shrink~swell, 

| erodes easily, 
| low strength. 
| 
፥ 


1 

{Low strength--- 
d 

ICompressible, 
low strength, 
shrink-swell, 


{Low strength, 
shrink-swell. 


Drainage 


Floods, 
wetness. 


Not needed 


Not needed----- 


Peres slowly, 
. wetness, 


Peres slowly, 
wetness. 


Not needed 


Not needed 


Peres slowly, 
slope. 


Not needed 


eman man ቁባ ወ ወ» ፍወ ፍው —— — —— — کے‎ e —— — —— —— — wan ——— an وہ —— —— ہہ‎ ወ ባነ جم ےہ وہ وہہ‎ ree en ሠ ባወ መ መው wen 
一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 一 ~ Aman — —— anan | 


| 
| 
| 
| 
| 


1 
፥ 
1 
1 
U 
1 
1 
d 
1 


i 
I 
I 
| 
I 


Irrigation 


oods, 
etness. 


ae 


{Erodes easily, 


slope. 


Droughty, 
seepage, 
rooting depth, 


Slow intake, 


1 
peres slowly. 


Slow intake---- 


Erodes easily 


Slow intake, 
wetness, 


Erodes easily, 
5 


Wetness, 
slow intake, 


Slow intake, 
slope, 
erodes easily. 


Terraces and 
diversions 


Complex slope 


Erodes easily, 


r 
percs slowly, 


Erodes easily, 
slope, 


pth to rock, 
arge stones, 


a 


res slowly, 
etness, 


zo 


{Peres slowly, 
wetness. 


1 

1 

| 

d 

1 

1 

V 

I 

| 

I 

' 

I 

I 

iPercs slowly, 
| wetness, 
| 
H 
i 
V 
I 
| 
፥ 
i 
1 
1 
LI 
1 
| 
I 


Erodes easily, 


r 
percs slowly. 


Erodes easily, 


r 
slope, 


Grassed 
waterways 


Peres slowly. 


Erodes easily, 
peres slowly. 


i Wetness., 


Erodes easily, 
slope. 


Large stones, 
rooting depth, 


Peres slowly, 
wetness, 


iPercs slowly. 


Percs slowly, 
wetness, 


۱۶۸۷۱۲٥۰ 


Peres slowly, 
wetness, 
erodes easily. 


Erodes easily, 
percs slowly. 


¡Not needed, 


Favorable, 


Erodes easily, 
slope, 
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TABLE 12.--WATER MANAGEMENT--Continued 


l j i | | | 
: Soil name and | Pond Embankments, | Drainage | Irrigation | Terraces and | Grassed 
H H 
| ፡ 1 
፥ 


Wabash: 
Wae-e--------—-——---- {Favorable IShrink-swell, 
| | compressible, 
| | low strength, 
H l 
Weller: | | 
WeB, WeC, WgC3---lFavorable------ | Compressible, 
| | low strength, 
| | shrink-swell, 
፥ J 
1 i 
Zook: 1 | 
p lFavorable------|Shrink-swell, 
| low strength, 
| | hard to pack, 
i 
12z: | | 
Zook part------|Favorable----.. IShrink-swell, 
| | low strength, 
| | hard to pack, 
1 U 
Colo part------ | Favorable~~~—.. Compressible, 


[ | low strength, 
| hard to pack, 


Floods, 

1 peres slowly, 
| wetness, 
4 


1 
፥ 
D 
[Not needed----- 
H : 

' 
1 
| 


Floods, 
wetness, 
percs slowly. 


wetness, 
percs slowly. 


Floods, 


| 

፥ 

li 

1 

1 

| 

፥ 

5 

| 
IFloods, 
1 

1 

1 

1 

1 

1 

1 

i 

| wetness, 
፥ 
t 


፥ 

I 

i 

¡Slow intake, 
| wetness, 

| floods. 

H 

{Erodes easily, 
Slow intake, 


Floods, 
wetness, 
peres slowly. 


Floods, 
wetness, 
peres slowly. 


Floods, 
wetness, 
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res slowly, Peres slowly, 


etness, 


map symbol | reservoir dikes, and | diversions i waterways 
1 areas levees H 
1 1 } ፥ 
| | ! ! 
I | i | | 
| d 
1 
1 
1 


wetness, 


zo 


Percs slowly, 


I 
U 
I 
' 
I 
1 
1 
] 
i 
1 
I 
| 
Peres slowly---| 
| erodes easily. 
1 
d 
1 
| 
d 
1 
1 
1 
I 
U 
£ 


Not needed-----|Wetness, 
Wetness. 


1 
' 

I 

| 
1 

1 

| 
| 
{Not needed | 
፥ 

i 

1 

i 

1 

I 

፥ 

| 

፥ 

| 


TThis map unit is made up of two or more domin 
composition and behavior characteristics of the ma 


ant kinds of soil, See description of the map unit for the 
p unit. 
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TABLE 13.--RECREATIONAL DEVELOPMENT 


[Some terms that describe restrictive soil features are defined in the Glossary, See text for definitions of 


"slight," "moderate," and "severe"] 


Soil name and Camp areas | Picnic areas Playgrounds Paths and trails 


map symbol | 
سیک ھت‎ መ.ር. መ=... 


1 
1 
1 
Adair: i ! 
NC س س‎ ma maman م‎ rer e m س س س س‎ Moderate: Moderate: | Severe: Moderate: 
| peres slowly. ! wetness, | slope. wetness, 
i 
| U 
0000ص۰‎ IModerate: Moderate: |! Severe: Moderate: 
| peres slowly, | wetness, | slope. wetness, 
| too clayey. | too clayey. | | too clayey, 
i 1 
Armstrong: | | | | 
AMC, ApnC3---—----.---2-- I Moderate: IModerate: ! Severe: !Moderate: 
| peres slowly, | wetness, | slope. | wetness, 
| wetness, | d d 
| | | 
AMD me a ne መመመመመመመመመመ IModerate: IModerate: ISevere: IModerate: 
| peres slowly, | wetness, | slope. | wetness, 
| wetness, | slope. d d 
| slope. | | | 
| | | | 
Colo: | | l I 
CO mmr me ne nr me m م‎ me መመ መመ |Severe: |Severe: i Severe: Severe: 
| floods, | wetness, | wetness, | wetness, 
| wetness, | | floods. | 
٦ 
Gara: | | | | 
Ga C ریرش‎ ~-~- | Moderate: ISlight---------------lSevere: ISlight. 
| percs slowly. | | slope. | 
GAD رر شش‎ | Moderate: |Moderate: {Severe: ۱٥۰ 
| percs slowly, | slope. | slope. d 
| slope. ! | | 
GaE----- ————————— |Severe: |Severe: | Severe: Moderate: 
| slope. | slope. | slope, | slope, 
| I I 
GD D e ee a ereer e {Moderate: IModerate: ISevere: IModerate: 
| slope, | slope, | slope. | too clayey. 
| peres slowly, | too clayey. l | 
| too clayey. | l d 
d 1 d d 
Gasconade: | | | 
G€ e me | Severe: l Severe: l Severe: I Severe: 
| large stones, | large stones, | depth to rock, | large stones, 
| slope, ! slope. | large stones, H 
| | | slope. d 
l | d d 
Grundy: | | | 
GSB, GuB2------------ {Moderate: |Moderate: ¡Moderate: iModerate: 
| peres slowly, | wetness, | peres slowly, | wetness, 
| wetness, | | wetness, | 
1 1 1 1 
Haig: | d | 
Have اا‎ |Severe: |Severe: i Severe: Severe: 
| wetness, i wetness, i wetness, | wetness, 
| peres slowly. | | peres slowly. 
i 1 
Humeston: | | d 
TI LI co orion or ot w wean nw i ws ው l Severe: Į Severe: I Severe: i Severe: 
| wetness, | wetness, | wetness, ! wetness, 
| [ ፥ I 
Ladoga | | d 
L'A s ene tt بل‎ raet hoa in we {Moderate: {Slight---------~-- iSevere: ¡Slight, 
| peres slowly. | | slope, | 
1 


Soil name and 
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Se 


Camp areas 


Picnic areas 


1 
i 
| Playgrounds 
i 
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1 
i 
| Paths and trails 


map symbol | 


Lagonda: 


LgC2, ۶ ی۶ی‎ 


Lamoni: 
LmC2, LmC3-------—---- 


Nodaway: 


Pershing: 
P € Be me -ሥ- eee e - 


122: 
Zook part -ee me ae ae = me m ve 


Moderate: 

| percs slowly, 
! wetness, 

1 

IModerate: 

| peres slowly, 
| wetness, 

d 

| 

ISevere: 

| peres slowly, 
| 


i 
| 

d 

1 Moderate: 
| peres slowly, 
| wetness, 

| Moderate: 
peres slowly, 
wetness, 


Moderate: 
percs slowly, 
slope, 


| 
| 
| 
| 
| 
LI 
| 


| 

IModerate: 

| peres slowly, 
| too clayey, 
| slope. 

፥ 

1 

| Severe: 

i slope, 

H 

1 

| 

፥ 


i Severe: 
floods, 
wetness, 
percs slowly, 


Moderate: 

| wetness, 

| peres slowly. 
H 

U 


IModerate: 
wetness, 
percs slowly, 


i Severe: 
| wetness, 
| floods, 
d 

| 

¦ Severe: 

| wetness, 
| floods, 


See footnote at end of table, 


Moderate: 
wetness, 


Moderate: 


| 
1 
1 
| 
1 
1 
I 
| 
፥ 
| 
1 
i 
| 
| wetness, 
| 

| 


wetness, 


| 

Moderate: 

1 

li 

| too clayey. 


1 
፡ 
| 
| Mo 

| floods. 
| 

፥ 

I 


iModerate: 
| wetness, 
| 
1 
I 


Moderate: 
wetness, 


Moderate: 
slope, 


1 
| 
| 
| 
| 
| 


| 
| 
| 
|Severe: 

| slope, 
iModerate: 

| too clayey, 
slope, 


evere: 
wetness, 
t 


LI 

| 
| 
IS 
| 
! oo clayey, 
I 


Moderate: 
wetness, 


Moderate: 
wetness, 


Moderate: 
wetness, too clayey, 
floods. 


Moderate: 
wetness, 
floods. 


1 
1 
1 
U 
| 
| 
| 
I 
I 
H 
U 
| 
| 
t 
Li 
1 
! 
፥ 
1 
1 
[ 
1 
1 
| 
| 
1 
I 
| 
| too clayey, 
1 

i 

1 

1 


| 

| 

| 
IModerate: 
| percs slowly, 
| wetness, 
| 

1 

D 

y 

1 


e 
percs slowly, 
slope, 


vere: 
loods, 


mo 


Moderate: 
wetness, 
peres slowly, 


slope, 


too clayey, 
wetness, 
percs slowly. 


Moderate: 
percs slowly, 
wetness, slope, 


Severe: 
slope. 


Severe: 
wetness, 
floods. 


Severe: 
wetness, 
floods, 


Moderate: 
wetness, 


Moderate: 
wetness, 
too clayey, 


derate: 
etness, 


zo 


Moderate: 
wetness, 


Moderate: 
slope. 


Moderate; 
too clayey. 


derate: 
oo clayey, 
lope. 


acto 


Severe; 
wetness, 
too clayey. 


o 
too clayey, 
wetness, 


Moderate: 
too clayey, 
wetness, 
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TABLE 13.--RECREATIONAL DEVELOPMENT--Continued 
— ————————————— HÉÁ— A  —— 


| | ! i 
Soil name and | Camp areas H Picnic areas I Playgrounds | Paths and trails 
map symbol | | | ! 
| | | | 
| | | | 
Zook: | H ! ! 
Colo part----------lSevere: IModerate: i Severe: Moderate: 
| floods, | wetness, | wetness, | wetness. 
| wetness. | floods, | floods. ! 


nn EE 
TThis map unit is made up of two or more dominant kinds of soil. See description of the map unit for the 
composition and behavior characteristics of the map unit. 


TABLE 14, --WILDLIFE HABITAT POTENTIALS 
[See text for definitions of "good," "fair," "poor," and "very poor"] 
| for habitatvelementa መ መመመ: 


Soil name and | I | Wild | ! | | ] | 
map symbol | Grain {Grasses | herba- !Hardwood! Conif- | WetlandlShallow lOopenland|WoodlandiWetland 
| | | 


and seed] and ceous | trees | erous | plants | water |wildlifelwildlifelwildlife 
crops legumes lants | plants | areas | 
i 1 
l | | | | | | d | d 
Adair: | | | | | | | d d | 
Adc, css (ad جوا‎ 20 [DSS nns M ር [seed un ere 
Armstrong: | | | | | | ! | | I 
AmC, AmD, ArC3----|Fair | Good {Good {Good {Good ¡Very i Very ¦ Good i Good {Very 
| | | | | | poor | poor | | | poor 
| | | | | | | | d d 
Colo: | | | | | | | | ! d 
06ዐመመመመመመመመመመመመመመመ | GOOd 0 tapes ከ ¡Poor [Good ¡Good نے‎ d [Good 
1 I 1 1 
Gara: | | | | | | d I | | 
GaC, 080, GbD3~~~~|Fair i Good 1 Good | Good i Good iVery iVery {Good |0004 ¡Very 
| | | | | | poor | poor | d | poor 
d | | | | d | | I I 
GaE--------------- | Poor {Fair {Good {Good {Good ¡Very {Very iFair {Good {Very 
| d | | | | poor | poor | | | poor 
| | | | | | d | I | 
Gasconade: | | | | I | I I l d 
GE F wm مد‎ at مم‎ ae ae no aa ao ae na ~| Very {Poor | Poor | Poor | Poor [Very ¡Very | Poor | Poor [Very 
| poor | | | | | poor | poor | I | poor 
| | | | | | | d d d 
Grundy: | | | | | I I | | | 
GSB, GuB2--------- መ ("0 وت‎ GI [Good Geo ¡Fair ¡Good آ8‎ ¡Fair 
I I i | 
Haig: | | d | | I I I | d 
8 -==== መመመ -====| 0004 / ات‎ Lo ከ. [0999 ¡Good 10999 ን {Good 
| Li I 1 L 
Humeston: | | | | | | | | d 
UE | Good {Fair GE መ | Poor ¡Good Ge አዜ ¡Fair ¡Good 
| | li 1 I 1 
Ladoga: | l | | | | d I | | 
LaC------- — {Fair {Good {Good ¡Good 1Good [Very {Poor ¡Good ¡Good ¡Very 
| | | | | | poor | d | | poor 
| | | | | | d d | d 
Lagonda: d | | | | I I | d ! 
LEB, 5802, LhC3---|Fair {Good IGood i Good ¦ Good [Very ¡Very ¡Good ¦ Good | Very 
| H 1 i | | poor | poor ! ! ! poor 
' 1 1 ፥ Li 3 


Soil name and: 


crops 


map Symbol 
Lamoni: 
LmC2, LmC3-------- e 
Nodaway: H 
Nowe wove -ዛ-መመመመመመ= | Good 
Pershing: l 
P @ — | Good 
| 
Pet, PgC3------—--- {Fair 
| 
| 
Shelby: | 
ShD, SkD3------- --|Fair 
| 
SHE, SkE3--------- | Poor 
| 
| 
Wabash: | 
ዘ8--------መመ መመመ መሠ iPoor 
፥ 
| 
Weller: | 
WOB ንና 1Good 
| 
WeC, KEE 
| 
Zook: d 


ا 790۸ 


122: | 
Zook ی00‎ ۶ 


Colo part-------|Good 


IThis map unit is made up of two or more dominant kinds of soil. 


1 

1 

| Grain 
land seed} 
1 

| 

| 
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TABLE 14,--WILDLIFE HABITAT POTENTIALS--Continued 


I tential for habitat elements 
I 


Good 


Q 
0 
0 
a 


۶ 
° 
ጨ 


Q a 
° 
0 
ል 


0004 


ፎን ርን kd ጋ 
o o o m 
o o o ፦ 
a a ግ ድ) 


"zJ 
m 
= 
5 


w 
H 
3 


"zi ግ 
m 
H 
5 


{Grasses 
and 
legumes 


° 


Wild | 
herba- |Hardwoodi Conif- 


ceous 
lants 


| trees 


| erous 
| plants 


composition and behavior characteristics of the map unit. 
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otential as habitat for-- 
y ፥ 


lwildlife 


| areas 1 


| I i 
i Wetland|Shallow lOpenland!Woodland!Wetland 
| plants | water 


Iwildlifelwildlife 
1 | 


See description of the map unit for the 
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TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS 


[The symbol > means more than. 


Absence of an entry indicates that data were not estimated] 
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TABLE 15,--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 
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Soil name 


and 


map symbol 


Wabash: 


122: 
Zook part 


Colo part 


SOIL SURVEY 


TABLE 15.--ENGINEERING PROPERTIES AND CLASSIFICATIONS--Continued 


Classification  lFrag- 
1 


| i 
!Depthi USDA texture | | neus 
d ! Unified í AASHTO | > 
tin | | | | Pot 
| | | | | 
| | | | | 
| 0-6 {Silty 618ሃመመ===>- {CH 1A-7 | 0 
| 8- -8315 ilty clay, clay |ር8 [ሎ? | 0 
| i i t 
| | | | | 
| 0-8 {Silt loam------- IML, CL IA-6, A-4] 0 
| 8-64[Silty clay loam, {CH |ል-? | 0 
! | silty clay, I l 
ከ" 8917 clay loam (ee CL |ል>? | 0 
i | | 
| 0-8 {Silty clay loam ICL, CH IA-7 | 0 
| 8-58|Silty clay Loan, !CH |ል-? | 0 
| | silty clay. | | H 
[58- zii clay loam ICH, CL Mer | 0 
| 1 1 
| | | | | 
| 0-17|Silty clay loam |MH, CH, A-7 | 0 
| | CL, OL |! | 
117-85]Silty clay, {CH 1A-7 | 0 
| { silty clay | | | 
| | loam, ! | | 
| | | | | 
| | | I | 
| 0-17!Silty clay loam |MH, CH, !ል-? | 0 
| | | CL, OL | | 
117-85|Silty clay, {CH |ል-? | 0 
| | silty clay ! | | 
! | loam, | | | 
| | | | 
| 0-23|54157 clay loam |CL, CH, {A-7 | 0 
ML, MH | 1 
! A-7 | 0 
| | 


|” clay loam |% CH, 


ML, MH 


Percentage passing 


| | 

| sieve number-- {Liquid 

| | | | | limit 

፥ ፥ ፥ 1 $ 

l I | | | Pot 

I I I | | 

| | d | | 

| 100 | 100 | 100 195-1001 50-75 

! 100 ! 100 ! 100 195-1001 52-78 
| 

| | ! ! ! 

| 100 ] 100 | 100 !95-100! 30-40 

! 100 ! 100 | 100 {95-1001 50-65 

| | | | 

! 100 ! 100 ! 100 195-100} 85-55 

| ፡ I | ፡ 

| 100 | 100 | 100 195-100] 40-55 

! 100 ! 100 ! 100 195- “100; 50-65 

i | | 1 

| 100 | 100 | 100 195-100 o! 45-55 

d d | | d 

I l I d | 

! 100 ! 100 195-100195-100 ! 85-70 

| | I i | 

| 100 | 100 195-100195-100! 60-85 

| | | | | 

| | | I | 

፥ 1 1 I 1 

1 1 i i 1 

I I | | | 

! 100 ! 100 195-100195-100] 45-70 

I I J I I 

! 100 ! 100 Et 60-85 

| 1 I i 

I I d d | 

d d d | d 

! 100 | 100 780 40-60 

i | 1 

100 ! 100 890 80-55 

I | 


ver rO 


20-40 
00-0 


15-30 
15-30 


lThis map unit is made up of two or more dominant kinds of soil, See description of the map unit for the 
composition and behavior characteristics of the map unit. 
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HARRISON COUNTY, MISSOURI 


TABLE 16,--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS 


Entries 


apply to the entire profile, 
Dashes indicate that data were not 


Entries under "Erosion factors--T" 


[The symbol < means less than. 


under "Wind erodibility group" apply to the surface layer, 


available or were not estimated] 
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TABLE 16.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued 


1m 
a 
ÜU نے‎ ፡1 
只 od t- so t- ኣጋ = wo ፦ t- t- t- 
rd f£. nb E 
= oo 
££ a 
2 ما‎ a NU 1 Dal m e ضا‎ LA ما‎ 
ہے‎ = 
LES ~-- n ee و کے م‎ ወ سس‎ መ መ ኣመ 1010کت ےم مس‎ 09 - 79 ra 70 
5 ፦ Bee کٹ‎ ር oo co ~ co co mmm mmm oo on 00 
Di ma m m m man «am N لہ‎ =ት =ት =ት = =ት =ት لہ یہ لہ لہ‎ NN 
= . s e e . e 5 ” e و‎ . e s e s .. e . e . e » e 
= ooo ooo ooo oo ooo ooo oo oo oo 
1 1 1 1 ) 1 1 1 1 1 1 1 1 1 1 18 1 1 1 1 $ 1 1 1 
Lei o 1 ood 000 ooo oo 1 1 d 130 oo ወወ oo 
°| دی‎ Li +› +3 A3 43 42 43 42 42 42 43 A3 Po 1 2 42 42 42 42 42 43 
" ወ U Oo o o o o o g o o o 3110 330 va o تہ‎ g o 
£ L Se مگ بگ‎ K مگ‎ E £ K E K ኤ LIS 135 ££ ££ Ls 
O| o 1 ° o o 000 vu v o o Gao sae vo oo oo 
E = g g g جن‎ g ፒኃ ፒጋ ፒፓ udo 50 50 ፒ2 t0 tog "OO To OUO 
Sa ° ° ooo ooo 000 oo ہے‎ O ہے ہے‎ O OO oo oo 
5 ርጋ d = = = = x= = = x= = = = mmm = = = == == EX 
1 1 1 1 1 1 !ኒ II) 1 1 1 1 1 1 1 1 Pg 1 1 1 1 
o ወ 1 11 1 | Id ወወ ወ f 1 1 1 ነ 1 1 1 1 1 1 1) ) 1 
ህወ 45 1 1 1 111 42 43 +3 i 1 ) 1 1 1 1 1 1 1 3535 1 1 
Po g 1 11 1 1! o o تہ‎ 1 1 1 1 | ) 1 1 1 1 1 1 1 1 
oo E 1 j $} 11 EE 1 1 Y ) 1 ) 1 1 1 1 ) 1 1 1 
° AN 由 GS Ai v v v < < <<< << < E ag < 所 
ብ ° n o bO bO مد‎ bO bO bO g U ፒፓ مد‎ bo 50 to 50 60 50 bi مد‎ 50 ba ከዐ ከ0 
ت‎ o መብ ہے ہے ہے ہے‎ ei OOO ہے ہے‎ መብ ہے‎ ሇተ ہے‎ ጥብ ci ہے ہے‎ ሣ ہے ہب‎ ሣሣ 
= = m = m == = >= = m = m= = = mw = = mun TI dim 
1 1 FFF 1 1 1 ) 1 31 1 1 1 11 1 1 1 ) 1 1) 
lan. 1 1 1 1 11 1 1 1 1 < < 1l 1 1 1 1 ` 1 ፤ 1 1 1 
1 ` o o i 19 O 1 di ooo مد‎ ከ0 1 1 1 1. 1 1 1) 1 31 1 1 1 
ور + 32 1 + ہے ہے ید‎ 42 A3 43 Kaka 1 ፤1 1 1 1) 上 33 1 1 1 1 
Sa + ጩ 130 ጩ1ጠ o oi o AG 1 1 1 1 $ 1 ) 1 1 1 1 1 
AOS Sa 1s £ It K K Ka y 1 1 1 1 1 1 1 1 1 y 1 
f. = o o 1C oa 0 v vv > > 1  ፌፎ EE < as < < < < 
< 0 42 ፒ2 = ou v Wo ፒያ g g = ኤጄ = bò bo 50 50 ba bo مد‎ 50 50 50 50 
a O| o On O ‹3 “ ርን ooo vo Odd “ጭብ od ہے ہے‎ “4 ብ ‘de 
= 1 ==w = === >> ፦ == mium mu mum TI 
> El 
43 O| 
“4 
ፎ N N لہ لہ‎ DN یہ لہ یہ‎ ናህ لہ لہ لہ لہ یہ یہ لہ لہ یہ‎ NN NN NN 
kal 2 v NM Iw MN vvv ኣሃ ኣ/ / vv NV ኣ/ MN ኣ/  ኣ/ vv Vv vv 
r4 
o 8 
a = 
ሯ m Noo Woo Wo cr eoo ooo ooo co co coco an 
o D ።. es ھ‎ ቃ e se e . ቃ se e s e e . e zs e . e 
ہے ہے‎ ፦ NO ኣርን ኣርጋ www oto ፦ሎኡ ኣርን ኣፎ) ኣርጋ ኣርን O ኣርጋ ~~ ~ ~ ፦ሎኡ 
++ 122 ) 1 11 1 11 1) 1 1 1 1 1 1 1 3) 1 1 ) 1 1 1 ) 1 
oo = or A ےم‎ ኣወ. O VO wow LOLA c LAL ہم‎ ኣይ ኣጋ wow or 
na D » ቃ # . ቆቀ e » e e . e e ቀ e s e e . e . e e 2 
ka o = ما ما‎ aT LOW uio Win T = کا ما += = ضا‎ ህነ ضا گا‎ iso 
v a =ት OO =ት ርጋ ርጋ የህ «2 oo =ት የህ =c +00 mm mm mo 
ብ a NAN لہ لہ لہ‎ DN ሩ ፦ e یہ یہ‎ Ne یہ‎ N 一 Ne DN لہ‎ 
ወዷ +ዝ ፎ! e e e e s e < وو‎ e e e a e . e e e e e e s e 
€ ወ “ዘዘ ° OOO OOO OOO oo ooo ooo oo oo oo 
ዮኀ 42 ር) U 1 1 ፤1 11 ] 1 1 1 1 1 1 1] 1 ) 1 1 1 1 ) ! 1 ! 
dada o CN cO 2 cN cO cO eo CN co ANC لہ لہ‎ «5 E es e... ~o 
c = HI لہ‎ Nee Abe N 一 一 -o Are CN 一 一 N e N 一 N 
> w D se e . > o 6 . e . »* ss e مو‎ . 多 . e . e 
< አን ° ooo ooo ooo oo ooo ooo oo oo ==> 
1 > ° = ዘይ NO یہ‎ ኣጋ Qo Oo (No SO AN won won wow 
g+ |e » LI o . # . » e ኣርን O Se e . ቃ e . e . e . e 
Qut < N AN O O ooo AN O O oo NOOO ooo oo oo oo 
aa ) 1 1 1 1 $ 1) 1 1 1 . > 1 1 1 3 1 1 1 1 1 1 1 1 
S ei c Kai NO ኣን لہ‎ Non SO لہ یہ‎ oo ኣፎ ኣርን ርዛ NON Nw لہ لہ ما یہ‎ 
oa [m » O e O e zs s e vv O e O e 0 ቃርጋ 6 e 
ہم‎ eo O ec O ec ooo O ec መ*ቆር oO e CO e oo 
e o o o o o 
S LA to o AN OO a aro om Ela min an 
4 tm Nome sw mr -moo oo co OO NO cO cO ہم مه ضا‎ 00 "700 No 
ጪ [= U | 1 1 1 1 1 1 1 1 1 $ 1 1 3 1 ) 1 1 1 ) 1 1 $ 
o ዮብ = OO owt <= N O መወ owt ooo or or ox 
a e a -፦ርርገ wo سے اجب ما‎ ኣጫ 
U 1 U U 1 1 H 1 3 U 
1 ) 1 U U 1 U U 1 U 
3 U 3 3 U 1 1 1 U 1 
"a U U 1 -3 U U 1 i U U 
a 1 y 1 mi 1 3 U U 1 1 
sa ٦ 1 1 AI 1 U U U U 1 
° U 1 3 = 1 1 ፥ 1 1 1 1 
oo 1 Li 3 a; U ፥ y U 42 + 
8 8 U U U 3 3 1 3 U £ u 
GO 1 1 1 ےھ‎ U U 1 U ወ g 
sa 1 . ርጋ 1 =! U o 3 3 a a 
።ዳ 1 wo 4 < 1 1 o U U 
ብ ፎል >») oa U en $ .. 1 “= U 1 = 5 
AD G! Kal 1 > 1 ጃ 18 n 1 1 ° - 
og E1 < = a a «a a 1 ° a a, . 1 ss O ° 
a gi na ርጋ AAR 8 am o = 1 NN o 
vo Lo b0 VOX Qa تو ہے‎ so oo N 
oz on a & 0102 G = ox = ON = 
= ہم‎ a = = N 


» See description of the map unit for the 


lThis map unit is made up of two or more dominant kinds of soil 


composition and behavior characteristics of the map unit, 


89 


¡Potential 
frost 
action 


Depth {Hardness} 


Bedrock 


Months ! 
| 


Kind 


High water table 
Months | Depth | 
1 ፥ 


Absence of an entry indicates that the feature is not a 


HARRISON COUNTY, MISSOURI 


TABLE 17.--SOIL AND WATER FEATURES 
Duration 


Floodin 


The symbol > means more than. 
logic! Frequency 


| 
Hydro-| 
rou 


and "perched," 
concern] 
Soil name and. ` 


[The definitions of "flooding" and "water table" in the Glossary explain terms such as "brief," "apparent," 
map symbol 


lThis map unit is made up of two or more kinds of soil, See description of the map unit for the 
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TABLE 18,--CLASSIFICATION OF THE SOILS 


[An asterisk in the first column indicates that the soil is a taxadjunct to the series, See text fora 
description of those characteristics of the soil that are outside the range of the series] 


! 


Soil name ۱ Family or higher taxonomic class 


*Adair------------ T--------| Fine, montmorillonitic, mesic Aquic Argiudolls 
*Armstrong----------------- | Fine, montmorillonitic, mesic Aquollic Hapludalfs 
COL O e e e me m me me u a u u n me a me me n o | Fine-silty, mixed, mesic Cumulic Haplaquolls 

GAT A کر شش رر‎ | Fine-loamy, mixed, mesic Mollic Hapludalfs 
Gasconade = se = = a s s= ---------| Clayey-skeletal, mixed, mesic Lithic Hapludolls 
Grundy-------------------- | Fine, montmorillonitic, mesic Aquic Argiudolls 

Ha ig a aeae me ae e me a me am ae me n ae me me e a e ae e e | Fine, montmorillonitic, mesic Typic Argiaquolls 
Humes t on = we we me me wo e e - - - rer we መ | Fine, montmorillonitic, mesic Argiaquic Argialbolls 
سس‎ "۰2022702۳ | Fine, montmorillonitic, mesic Mollic Hapludalfs 
ቾ[,3፳0003-መ--------መመመመመመመ መመመ | Fine, montmorillonitic, mesic Aquic Argiudolls 

81, AMON Í ሥመመመ----.-መመመመመመሠመመመ --| Fine, montmorillonitic, mesic Aquic Argiudolls 
Nodaway------------------- | Fine-silty, mixed, nonacid, mesic Mollic Udifluvents 
*Pershing-----—-----222222-- | Fine, montmorillonitic, mesic Udollic Ochraqualfs 
Shelby--------.------------ | Fine-loamy, mixed, mesic Typic Argiudolls 

Wa b a Sh = ae ae m w me wo me e wo me me ae e መ an me me we | Fine, montmorillonitic, mesic Vertic Haplaquolls 
WELL er wee me we mo we wo me me me me me me me me me we we =e =e | Fine, montmorillonitic, mesic Aquic Hapludalfs 
ZookK----------------- mwenn! Fine, montmorillonitic, mesic Cumulic Haplaquolls 


ጵ U.S. GOVERNMENT PRINTING OFFICE: 1979 - 2 39 «698/81 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing 
accessibility issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance 
with publications that include maps, graphs, or similar forms of information, you 
may also wish to contact our State or local office. You can locate the correct office 
and phone number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 


IOWA 


| 
weg 
— 1 9400 DECATUR „4 


7 6 


COUNTY 


COUNTY 


> 
Ki 
ሯ 
E 
o 


U. S. DEPARTMENT OF AGRICULTURE 
SOIL LEGEN D SOIL CONSERVATION SERVICE 


Shelby—Adair—Zook: Deep, nearly level to moderately steep, moderately 
weli amine, to poorly drained soils that formed in glacial till and MISSOURI AGRICULTURAL EXPERIMENT STATION 
alluvia imen 


e EES, GENERAL SOIL MAP 
HARRISON COUNTY, MISSOURI 


in loess and glacial till 


Grundy—Lagonda: Deep, gently sloping and moderately sloping, some - 
what poorly drained soils that formed in loess and in thin loess over 
glacial till Scale 1: 190,080 


Lamoni-Shelby—Zook: Deep, nearly level to strongly sloping, moder- 9 1 2 a ¿A 


ately well drained to poorly drained soils that formed in glacial till and 
alluvial sediment 


Nodaway—Zook: Deep, nearly level, moderately well drained and poorly 
drained soils that formed in alluvial sediment 


Compiled 1977 
SECTIONALIZED 
TOWNSHIP 


Index Map Welcome Page Manuscript 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 


IOWA 


ch po 


— Z 


COUNTY 


EE 

N 

1 INE. کات‎ JF SB]: 9 

a PRA ae E‏ ا اہو اج 
Ewa Ea d‏ 
EB URN AA BA SEN‏ 18 


"Wie | hel | | arz" MERO gi — 
BN RAN 5(86:4| 6 i Lan 85:50 || || 


A5 anga S "n au 1 afis 
A 


nag AL ደ Wi 1:11) 

ae کی‎ a ik eae E sheer 36 

at EIN 0 Dee T Ss 
اج‎ 


MS; 


LA 
BR 


D 

A4 WEE GC - 
Hu SCH SE p 
EXER D EE تا‎ 
LL a ev. 155 5.1 | 


ELE 
n la 


JA 


0-7 LLL 


INDEX TO MAP SHEETS 


General Soil Map 
HARRISON COUNTY, MISSOURI 


Welcome Page M 


Manuscript | 0 oag 


ao[as e[z7 2e as 
53132 [ss 34 35e] 


U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE 


HARRISON COUNTY, MISSOURI MISSOURI AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


SOIL LEGEND 


CULTURAL FEATURES 


BOUNDARIES 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 


The first capital letter 45 the initial one of the soil name. The lower case letter that follows separates mapping units having 
names that begin with the same letter except that it does not separate sloping or eroded phases. The second capital letter 
indicates the class of slope. Symbols without a slope letter are for soils with a slope range of 0 to 2 percent or they are for 
miscellaneous areas with a considerable range of slope. ል final number of 2 or 3 in the symbol indicates that the soil is 
eroded or severely eroded respectively, 


Cea 
MISCELLANEOUS CULTURAL FEATURES š 


Index Map 


SYMBOL 


AdC 
AeC2 
AmC 
AmD 
ArC3 


Co 


NAME 


Adair loam, 3 to 9 percent slopes 

Adair clay loam, 5 to 9 percent slopes, eroded 

Armstrong loam, 5 to 9 percent slopes 

Armstrong loam, 9 to 14 percent slopes 

Armstrong clay loam, 5 to 9 percent slopes, severely eroded 


Colo silty clay loam 


Gara loam, 5 to 9 percent slopes 

Gara loam, 9 to 14 percent slopes 

Gara loam, 14 to 20 percent slopes 

Gara clay loam, 9 to 14 percent slopes, severely eroded 
Gasconade flagey silty clay loam, 14 to 30 percent slopes 
Grundy silt loam, 2 to 5 percent slopes 

Grundy silty clay loam, 2 to 5 percent slopes, eroded 


Haig silt loam 
Humeston silt loam 


Ladoga silt loam, 5 to 9 percent slopes 

Lagonda silt loam, 2 to 5 percent slopes 

Lagonda silt loam, 5 to 9 percent slopes, eroded 

Lagonda silty clay loam, 5 to 9 percent slopes, severely eroded 
Lamoni clay loam, 5 to 9 percent slopes, eroded 

Lamoni clay loam, 5 to 9 percent slopes, severely eroded 


Nodaway silt loam 


Pershing silt loam, 2 to 5 percent slopes 

Pershing silt loam, 5 to 9 percent slopes 

Pershing silty clay loam, 5 to 9 percent slopes, severely eroded 
Pits, quarries 


Shelby loam, 9 to 14 percent slopes 

Shelby loam, 14 to 20 percent slopes 

Shelby clay loam, 9 to 14 percent slopes, severely eroded 
Shelby clay loam, 14 to 20 percent slapes, severely eroded 


Wabash silty clay 

Weller silt loam, 2 to 5 percent slopes 

Weller silt loam, 5 to 9 percent slopes 

Weller silty clay loam, 5 to 9 percent slopes, severely eroded 


Zook silty clay loam 
Zook-Colo silty clay loams, channeled 


National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown? 


FENCE 
(normally not shown! 


LEVEES 


ead 


m 
E 
= 


Welcome Page 


Manuscript 


Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


INT 


Zu 


Farmstead, house 
(omit in urban areas) 

Church 

School 

Indian mound (label) 

Located object (label) 

Tank (label) 

Wells, oil or gas 


Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


ESCARPMENTS 


Bedrock ۱۷۷۷۷۷۷۷۷۷۷۷۷۷ ۲۷۷۷۲۷۷۷ 


(points down slope) 


Other than bedrock 
(points down slope) 


SHORT STEEP SLOPE 


mri 


GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 


Stony spot, very stony spot 


Airport, small 


HARRISON COUNTY, MISSOUR! NO. 1 


This map ts compiled on 1973 aerial photography by the LI. S. Department of Agriculture. Soi! Conservation Service and cooperating agencies. 
Coontinate grid ticks and land division corners. d shown, are approximately positioned. 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 1 


605 000 FEET 


COUNTY 


Yo 


1 605 000 FEET 


(Joins inset, sheet 2) 


T. 67 እ. 


(Joins sheet 5) | 625 000 FEFT 


580 000 FEET 


RINGGOLD COUNTY ` 


T. 67 N. 


(Joins inset A, sheet 3) 


XAR 


(Joins sheet 4) 


500 000 FEET 


] Mile 


-ሙፓርሮን 


5000 Feet 


Scale -1 : 20000 


4000 3000 2000 


5000 


—T (S) 


1 Mile 


5000 Feet 


Scale -1 : 20000 


4000 3000 2000 


5000 


Index Map 


1 600 000 FEET 


650 000 FEET 


Welcome Page 


RINGGOLD 


(Joins sheet 7) 


Manuscript HARRISON COUNTY, MISSOURI — 


COUNTY 


COUNTY 


SHEET NUMBER 2 


DECATUR 


670 000 FEET 


645 000 FEET 


COUNTY IOWA 


1615 000 FEET 


T. 67 N. 


This map i5 Compiled on 1973 aerial photography by the U. 5. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners. it shown. aie approximately positioned. 


HARRISON COUNTY, MISSOURI NO. 2 


HARRISON COUNTY, MISSOURI NO. 3 


This map is complied on 1973 aerial photography by the U. 5. Department of Agricultura, Soil Conservation Service and cooperating agencies. 


Coordinate grid ticks and land division corners, if shown. are agoroximate'y positioned. 


Index Map 


1615 000 FEET 


Welcome Page 


Ë 
S 
E 


Manuscript 


675 000 FEET 


R.29 w. RINGGOLD COUNTY 


A 


Y 


(Joins inset B, sheet 9) 579000 FEET 
4000-FOOT GRID TICKS 


HARRISON COUNTY, MISSOURI — 


R26W. _ DECATUR 


SHEET 


NUMBER 3 


COUNTY 


ka 


1 605 000 FEET 


INSET B 
697000 FEET 


8. 26 w. DECATUR COUNTY 


ጋ 


(Joins sheet 9) 700 000 FEET 


3000 AND 4000-FOOT GRID TICKS 


IOWA 


COUNTY 


MERCER 


1601000 FEET 


695 000 FEET 


1 605 000 FEET š 


(Joins inset B, sheet 3) 


— z (5) 


5000 Feet 


Scale -1:20000 


2000 


3000 


t "ON INMOSSIW ‘ALNNOO NOSINYVH 


ዝይሀዐ፣፤!ፍኃበ 0700180606 BI "umous ji "3802 161۱۸16 Pue] DUE ፍኣኃባ pij 87806:6009 
59(2ህ92፪ 3017290062 DUE SIE ሀ5 0፪/፤85ህ93 IS SIN jo reegen 5 በ ew Aq Apuna (ESS ELE] YO 98) 992 si dew 58; 


] 1334000 $65 1 


JÉ 


600 000 FEET 


SHEET NUMBER 4 


x 
2 
° 
N 
ረ. 
= 


HARRISON COUNTY, 


Manuscript 


(Joins sheet 1) 


(Joins sheet 10) 


580 000 FEET 


4 


£981 859 2381 2981881 (4 jooys'g josur surop) 


1334 000 S85 I 
00002: T- 2189S 


Index Map Welcome Page Manuscript | HARRISON cOUNTY, MISSOURI — SHEET NUMBER 5 


605 000 FEET R. 29 W. | R. 28 W. g D 


5000 Feet 


1595 000 FEET 


Coordinate grid ticks and ‘and division corners, if shown, are approximately positioned. 


፪ 
: 
E 
š 
š 
á 
| 
3 
Ë 
3 
ቅ 
| 
ጾ 
ድ 
፥ 
” 
š 
H 
s 
3 
፪ 


This mag 1 


9 "ON INNOSSIW 'ሊዚክበዐጋ NOSINNVH 


01632 AE "WOE 190403 WOISIAND PUE] PUR 5401] pui ajeuipion) 
edad 'S በ ayi Az Asor jgUBe ELE] vo paj ۱00۰ ፳፤ dew seyg 


1334 000 565 1 


645 000 FEET 


SHEET NUMBER 6 


x 
zn 
o 
o 
e 
z 


R. 28 W. | R. 27 W. 


Manuscript | Harrison COUNTY, 


- (Joins sheet 12) 


Welcome Page 
(Joins inset, sheet 2) 


630 000 FEET 


Index Map 


Index Map Welcome Page Manuscript | HARRISON COUNTY, MISSOURI — SHEET NUMBER 7 


(Joins sheet 2) 


5000 Feet 


1595 000 FEET 


0 


Scale -1 : 20000 


1 000 


~ 
° 
= 
E 
2 
2 
2 
= 
. 
o 
o 
Š 
a 
a 
< 
= 


This map is compiled on [573 aerial photography by the U. 5. Department of Agriculture, Soil Conservation Service end cooperating agencies. 
Coordinate grid ticks and land divison comers. if shown. are approximately pos: tioned 


1 585 000 FEET 


HARRISON COUNTY, MISSOURI — SHEET NUMBER 8 


(Index Map Welcome Page | Manuscript 


(Joins sheet 3) l ; 1695 000 FEET 


^w e 


5000 Feet 


(Joins sheet 7, 


= 


8 
8 
8 


1000 


HARRISON COUNTY, MISSOURI NO. 8 


Coordinate grid ticks and land division corners, {f shown, are aoproximate'y positioned. 


(Joins sheet 9) 
This map 15 compiled on 1973 serial photograpby Dy the U. S. Department of Agriculture, Sor! Coase'vat en Service aed cooperating agencies 


1585 000 FEET 


HARRISON COUNTY, MISSOURI NO. 9 


This map is compiled on 1973 aerial photography by the U. S Degartnent of Agriculture Soil 
Coordinate end ticks and land division comers, 


Conservation Service ant cooperating agencies 


il shown are approximately positioned 


Index Map 


Welcome Page 


R. 26 W. ¡(Joins inset B, sheet 3) 


(Joins inset A) 


3000 AND 5000-FOOT GRID TICKS 


COUNTY 


= 
El 
ርጋ 
A 
5 


Manuscript 


703000 FEET 


1 585 000 FEET 


HARRISON COUNTY, MISSOURI 
INSET A 


— SHEET NUMBER 9 


597 ooo FEET | R. 26 W. (Joins tower left) 


ZA CN 
(Joins inset, sheet 25) 700 000 FEET 


3000 AND 5000-FOOT GRID TICKS 


COUNTY 


MERCER 


1 570 000 FEET 


1 595 000 FEET 


INSET B 


575 000 FEET . . (Joins inset A. sheet 3 


COUNTY 


585 000 FEET 


1 
1 


(Joins inset B, sheet 36) 


4000 AND 5000-FOOT GRID TICKS 


] Mile 


— — z (0) 


5000 Feet 


4000 3000 2000 1000 0 
Scale -1:20000 


5000 


OT "ON INNOSSIW ‘ALNNOD NOSIYYVH 


pun سے ءتشر20‎ Gap ji "279062 ن٥ دہ ڈ‎ pue| pue SON pud areuipioo) 
IER KRE Ac 0 ር (21198 ፻/፳፲ ve parium si 089) 311] 


ELT 


r 


600 000 


5 
ፎ 
LU 
m 
= 
2 
z 
፦ 
تنا‎ 
LA 
E 
Ba 
| 
c 
= 
o 
e 
@ 
= 
s 
— 
z 
= 
o 
زی‎ 
z 
CH 
o 
22 
a 
Es 
+ 
ei 
ርጋ 
ያያ] 
ርጋ 
E 
S 


585 000 FEET 


Welcome Page 


(Joins sheet 4) 


(Joins sheet 15) 


Index Map 


9E መዛ “g osu! 1334000 0/6 ፤ 


3923 000 S 


D 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 11 


R. 29 W. IR. 28 W. 
21 


605 000 FEET [Joins sheet 5) 


5000 Feet 


(Joins sheet 12) 


a! photography by the U. S. Department of Agriculture. Soil Conservative Service and cooperating agencies 


Coordinate grid ticks and land division comers, |! shown, are approximately positioned 


ہم 
Lond‏ 
° 
= 
x‏ 
> 
0 
2 
= 
Ë‏ 
= 
2 
8 
5 
2 
a‏ 
a‏ 
< 
= 


(Joins sheet 10) 


This map 15 compiled on 


T1570000FEET - 


(3) Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 12 
N _ (Joins sheet 6) _ _ : — een _R. 28 ለ18 27 W. net? 645 000 FEET 


si ç > DAE R ý ; 1E. 


Service ant Cooperating agencies 


(Joins sheet 11) 


0 
Scale -1:20000 


HARRISON COUNTY, MISSOURI NO. 12 


፪ 
፪ 
š 
| 
፤ 
Ë 
L 
š 


Ë 
D 
š 
Ë 
5 
3 
5 
5 
2 
፻ 
k 
p 
š 
š 
E 
S 
Ë 
8 
፳ 


^is mag is compiled on 19 


— 


T 630000 FEET (Joins sheet 17) 


00002: T: 91575 
@) z —— n 


R.27 w. 26 W. 


(Joins sheet 7) 


(Joins sheet 18) 


SHEET NUMBER 13 


a 
> 
O 
o 
a 
z 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


zi "ም m. ch, NS 


"N 99 `1 OPV 28ኛ ZIV (Z1 199 suor ) 


Index Map 


BUD SUC 11915 2190095 &JE ‘UMOYS jI 549223 UOISIAIP PUR! DUE SHI pud 2303101000 
5970956 Suije;doo pue 3014/35 venenas) jig دروانة'‎ ይ ኮመጣጓመመበዐ 3 (^ ag Aq áge pouse چو‎ vo paptiwon si den sul 


£T "ON IYNOSSIW ሊዚክበዐጋ NOSIHHYH 


Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 14 


(Joins sheet 8) 8. 26 W. 


5000 Feet 


1 580 000 FEET 


ng agencies. 


(Joins sheet 13) [88 


= 


8 
8 
፤ 
3 


1000 


HARRISON COUNTY, MISSOURI NO. 14 


(Joins inset A, sheet 9) 


1570000 FEET 


675 000 FEET 


(8) = 一 -一 一 


SHEET NUMBER 15 


MISSOURI 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


Index Map 


1924 000S 


SIN L 


(Joins sheet 10) 


R. 29 W. 


‘39126038 07886003 pwe 231195 30178۸0007 (105 ən کر‎ espadas $ D aw Aq Aude:scyout دہ ہو عودکر‎ papuo si deu siu] 


4333 000 99511. Meet ALNNOD 


Pë Aaa 07108 318 'ህይርኗይ || '5,86:2 UDS LALO Due] DUE 582ባ PUÉ Agape 


G S n egeta T ETC SP X AWA DA TOI Or ۳چ‎ 


HLYOM 


91 "ON ۱۳٥055108 'A.LNnOO NOSINYVH 


“paworyised 489ፎ5 022308 818 VADIS ji Sie EE Pue) QUE 8x5: PLZZ IEUINIID 
sagt Zog sët? DYE IIMA YDIEAJISWOJ [108 am eg jo رنافنار‎ 2000 `S TI ayi Ag tie [eise C/E] wo pa jidwan si deu siu] 


1334000 95 I `NS9 `1 (Z1 4945 suror) 


625 000 FEET 


— SHEET NUMBER 16 


MISSOURI 


HARRISON COUNTY, 


Manuscript 


Welcome Page 
(Joins sheet 1 1) 
ለፀ 


(Joins sheet 21) 


605 000 FEET 


(S | ees sutor) 1334 000 095 1 


00002: I- 1555 
3923 0005 0 000፲ 0005 000€ 000 y 0005 
0 * x x 1 


| 


Index Ma 
p 


L‏ رھ 


00002: L. 91675 


(5) Z 一 3993 000 S 0 000 ፤ 0002 000ዩ 0005 0005 
SIN I 0 * 


A 


SHEET NUMBER 17 


MISSOURI 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


Index Map 


DAN pid ejeui0:00)‏ ھا PUR‏ یں UMOYE || 5)99፳22‏ میں نی مشدسی 
uo 381፤9903 si dew say]‏ چرخ SAILS 8915፤80503 pet 021425 95(1የ4:95902 ug ID jo ነወጃወዐ '5 Dap AG befend Wuer‏ 


ZT "ON INNOSSIW ‘ALNNOOD NOSIYYYH 


(Joins sheet 22) T 645 000 FEET 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 18 
N 


1 565 000 FEET 


Coordinate grid ticks and Land division comers. if shown. are approximately positioned. 
HARRISON COUNTY, MISSOURI NO. 18 


9 
š 
> 
z 
= 
s 
Hi 
7 
3 
፳ 
ቅ 
M 
z 
= 
E 
> 
š 
Ë 
8 
፻ 
H 
H 
E 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 19 


675 000 FEET 


ang caaperaliag agences. 


0 
Scale ‘1: 20000 


m 
7 
N 
3 

Lë 

n 
E 
2 
& 
Mm 
£ 
5 
2 


(Joins sheet 18) 


1 560 000 FEET 


OZ “ON INNOSSIW “۸۱۸۲015 NOSIYYVH 


3€ "UMOQS j| 2790002 LOIS HID pue| pag 121 pud 03 
sanveie 20 (1፻%9003 pwe 2314195 93(1፻/:85ሀ:3 (105 uy ሀ) Wagon X Da Aq ለርሮፎ,[ኃ5ኃሀሮ ز۶ض١‎ gis] ሀሮ feigen Si deu siu] 


SHEET NUMBER 20 


= 
2 
o 
ሯ 
o 
= 


HARRISON COUNTY, 


Welcome Page 


ins sheet 26) 


(Joins sheet 15) 
(Joi 


580 000 FEET 


Index Map 


00002: T- 2189S 
0 000 1 


0 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 21 


LE R. 29 w. | R. 28 W. 


ASE 


1555 000 FEET 


cooperating agencies. 


0 
Scale -1 : 20000 


1000 


سم 
نج 
S‏ 
z‏ 
= 
= 
o‏ 
2 
= 
z‏ 
2 
5 
5 
z‏ 
2 
2 
፳‏ 
L'a‏ 
< 
x‏ 


This map is compiled on 1973 aerial photography by the U. S. Department d Agriculture, Soil Conservation Service and 
Coordinate grid ticks and land division comers. |? shown. ate approximately oos:tioned. 


ZZ "ON INNOSSIW 'ALNNODJ NOSIMMVH 


UMOYS ji "S1201C2 00151۸16 PWE] PI 3 
٠3130938 8016180003 02 33) 1 è sn E LO دسا 9ہ‎ $1 dew Si 


34 000 555 ፤ 


SHEET NUMBER 22 


x 
> 
o 
ሯ 
e 
= 


HARRISON COUNTY, 


Manuscript 


Welcome Page 
dL. 


» (Joins sheet 28) 


Index Map 


00002: T- ajeds 
0 


1924 000 S 0001 


SIN I 0 


00002: T- 51825 
0 000 1 


0005 1994 2 رم 
>=== 


9 7 1 


ወ 


670 000 FEET 


(Joins sheet 29) 


SHEET NUMBER 23 


22 
= 
o 
D 
Z 
= 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


650 000 FEET 


1334 000 1 


Index Map 


3890396 AJOTIN Sp UMDOYS ji 389292 Vp 51 15 PWE) PUE 53251 DUB 51/9593 
SOUR Juigtuadoo2 pwe 39-95 ët SEET 108 '5፡811ስ2፤/8ህ jo ر٥۸‎ ۴۵06۰۰۰ N au) AQ Audeidiogoud jense چو زع‎ uo pajrduos sı dew sy) 


EZ “ON INNOSSIW ‘ALNNOD NOSINYVH 


YZ "ON ۱۳۲05510 'ልፈዘበዐኃ NOSINYVH 


“‘PaUON ISOS JPEE ese ‘BOYS ji SIRUDI ۱۶۱۸۱۵ص‎ PUE) PUE FC pul ajtuiguoo) 
"seva une13d003 pee ug DONEAIISUO) 1105 “BICI yo WULLI $ `ñ au AQ Alt Deel JEEE £ / 61 9o dan: si dew SIL 


1334 000 $56 T 


695 000 FEET 


NUMBER 24 


SHEET 


E 
= 
° 
Q 
GL 
= 


COUNTY, 


HARRISON 


Manuscript 


Welcome Page 


(Joins sheet 19) 
675 000 FEET [ሮን (Joins sheet 30) 


Index Map 


EZ 1294s swof) 
00002: Lage 
0 


HARRISON COUNTY, MISSOURI NO. 25 
This map ts compilec on 1373 aerial photography by the U. 5. Department of Agriculture. Sou Conservation Service and cooperating agencies 


Coordinate grid ticks and land division comers, if shown, are soptoximately posibonec 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 25 


R. 26 W. | 700000 fret (Joins inset, lower right) 


R. 26 W. | 700 000 FEET (Joins inset A, sheet 9) 


1 565 000 FEET 


T. 65 N. 


COUNTY 


COUNTY 


MERCER 
MERCER 


(Joins sheet 19) 
1 560 000 FEET 


(Joins sheet 24) 


(Joins upper left) ~~ 705 000 FEET 


720 000 FEST 


" (Joins inset A, sheet 36) 


1545 000 FEET 


1 Mile 


— @ 


5000 Feet 


4000 3000 2000 1000 0 
Scale -1:20000 


5000 


Index Map Welcome Page Manuscript | HARRISON COUNTY, MISSOURI — SHEET NUMBER 26 


600 000 FEET 


1 540 000 FEET 


5000 Feet 


tion Service and cooperating agencies. 


0 


Scale ‘1: 20000 


1000 


wo 
N 
fa) 
L 
= 
2 
C 
= 
z 
2 
o 
5 
z 
5 
«a 
a 
a 
< 
= 


(Joins sheet 27) 
Coordinase grid ticks and land ciwsion 


This map i5 compiles an 1973 


3554 0005 


4334 000 526 


625 000 FEET 


(Joins sheet 21) 
(Joins sheet 32) 


SHEET NUMBER 27 


a 
3 
ርጋ 
e 
2 
= 


HARRISON COUNTY, 


Manuscript 


605 000 FEET 


Welcome Page 


1334000 055 1 Meet | 199 (9Z ees swop) 


Index Map 


Siet aut UMOGS || 5130002 OSI PWE] pa? SHIN pul 5159፡953 
۸۶۱93 1108 am: fe jo ]፡983፳02ሮ "ና 'በ 55] AQ (9ር8582229፻ euse fg YO maridos fi dew 5፡9; 


LZ "ON 1811105511 ለ1ክበ03 NOSIMHVH 


551:9325 23012:5000: pue 3 1 ህ8ኛ jo jueuniefe ç EE pajidua sı dew siu] 


389 | 1333 COO 7 


R.28 W. | 8.27 w. 


00 
N 
a 
Lu 
m 
= 
5 
z 
፦ 
uJ 
Lu 
= 
o 

| 
a 
5 
o 
a 
o 
= 
> 
፦ 
z 
= 
O 
O 
z 
G 
EL 
22 
a 
< 
L 
a 
. pu 
= 
ርጋ 
LO 
5 
E 
S 


630 000 FEET 


Welcome Page 


(Joins sheet 22) 


(Joins sheet 33) 


Index Map 


(Zz ወዛ፡ suror) 1334 000 7 


00007: T- 31895 
0 0001 


O) ፦ 39923 0005 


91 I 0 


00002: T- 91675 
0 


መ == 1924 000S 
L————M— ———— کک‎ 


WT 


í maa 1334 000 525 1 
OE 4994s sul 


(Joins sheet 34) 


€70 000 FFET 


Joins sheet 23) 


SHEET NUMBER 29 


a 
3 
ር2 
Ro 
之 
三 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


650.000 FEET 


(8Z ees surop) 89M T ` 
£984 | 1333000051 `N S9 "L | Nto 


Index Map 


pavorsod Ajapemicdsdde ag umous j| 12903 ሀር፻51ዶ/9 PUE] PLE SIN) MÅ 2፻ህ9603) 
Saree رو ام رت سش لس رر‎ jo jawedag ç `ñ »u Aq AqdesSoyoud ¡21588 C/E] ue Fafe? S! Cee SUJ 


6Z "ON INNOSSIW ልዚክበ03 NOSIYYYH 


OE “ON IYNOSSIW ‘ALNNOD NOSINYWH 


6301 Si^ID HUB) ue sy: 
5(2ሀ85፳ 8ህ 8,963 pye 23:485 62] > `" 20; An 0 adu? $1 dew 5፣91 


5 < 'N B9 L 
1334 000 OS 1 NS (9g 4004s "e ዞ።። surop) 


P gh d. EE š 


695 000 FEET 


SHEET NUMBER 30 


a 
2 
O 
e 
E 
= 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


(Joins sheet 24) 
675 000 FEET (Joins sheet 35) 


7 Ë መጻ < Ç 1333 000 SZS 1 

67 1əəus su! 

00002: L. ajevs 
0 0001 


Gp Index Map 
N 


0 


1333 000 OTST 


EES 


fax ኝ 


(Joins sheet 26) 
(Joins sheet 37) 


600 000 FEET 


SHEET NUMBER 31 


MISSOURI 


z 
S 
O 
z 
O 
s 
a 
ጄ 
< 
=< 


Manuscript 


Welcome Page 


1334 000 9 1 . : AMINSS 


Doug) ÁjagmuntCJdóE 339 "UAOJS ji 81801) UDISIATD DUE] DWE S) prj ai 
za 25118/96002 pue acuust vougaaasyon pos "aiminoudy yo NISL S `ñ ou) Aq Adesoye jeuse جورع‎ uo paoduo3 $! dew SI) 


Index Map 


IE "ON INNOSSIW ‘ALNNOD NOSIHHVH 


TE “ON INNOSSIW ‘ALNNOD NOSINYVH 


'55(2ህ85፳ 586993 pue ۸: esto) jos z 5 nau 4 Audei: Lo 39|13695 $ deu sayy 


1333 000 025 1 


SHEET NUMBER 32 


a 
= 
° 
o 
Ha 
z 


HARRISON COUNTY, 


anuscript 
R. 29 W.| R. 28 W 


Welcome Page 
(Joins sheet 38) 


(Joins sheet 27) 


5 000 FEET 


60 


(LE 1945 sur) i 1 ን 1334 000 015 T 
0000ሮ፡፲-9|525 
1924 000 0 0001 


>>> ns 


NW 1 0 


000073: T- 8129S 
0 


1824 000 5 000 1 


Siw I 


(Joins sheet 28) 


645 000 FEET (Joins sheet 39) 


_ | R. 27 W.pec3 re 


SHEET NUMBER 33 


x 
3 
° 
Ko 
e 
= 


HARRISON COUNTY, 


Manuscript 


630 000 FEET 


Welcome Page 


4334 000 055 T 


Index Map 


وموسعجہ Pue] pue S) PUT‏ و ہڈا 598223 operó: aze ‘uwoys j!‏ 009:509ح 
bat ወረሰ ፒ D ay Aq (8/8968 jense EI Yo pajiómes 引 dex 5፡1‏ کر aua Buyeredees pue 201406 VOLAVA) 1105 “PNY‏ 


“ON INNOSSIW ‘ALNNOD NOSIYYVH 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 


Amt: (Joins sheet 29) " 670 000 FEET 


1 520 000 FEET 


and Cooperating agencies 


0 
(Joins sheet 33) 


Scale -1: 20000 


1000 


+ 
e 
o 
z 
= 
= 
o 
e 
2 
= 
e 
፦ 
= 
5 
=> 
ርጋ 
z 
0 
2 
a 
a 
< 
= 


This map is compiled on 1973 


00002: L: 2189S 
1923 000 S 0 


814 I 


(9፪ iays suor) 


m سے‎ n 
695 000 FEET [862 a 


“n ا‎ 
(Joins sheet 41) 


SHEET NUMBER 35 


a 
> 
= 
A 
a 
= 


HARRISON COUNTY, 


Welcome Page Manuscript 


Index Map 


090011500 بة‎ ۵00010108 IE UMORS |! SILLI uOrSiAip PUE] PUR SCH PLÈ 8)፻9፤9/093 
53/3083e Bujesadoe> DUE 2014525 #OHRASSYON mc ‘amply je enee $ በ ወብ Aq :ህ6፳:39159 عوکر‎ የ/ 61 ve popduo si dow 5፡9. 


SE "ON INNOSSIW 'ALNNODJ ۸05188۷711 


9€ "ON INNOSSIW ‘ALNNOD NOSIHHVH 


ح٭٥‎ ۱:۱۰۸۹ Ajayemixoudde ag "umous کر‎ sau UOISIAID PUE; pwe 5828 pua بر‎ 
enge 3u/8193003 pur 3312186 0030396203 (105 Ann jo ueansedaq `ç “በ ayi Aq Aude: Bozoud erae £ ¿Él VO pariQuos $i መህ SIL 


(01 Jesus sulof) 


579 000 FEET 


R. 29 W. 
4000 AND 5000.7007 GRID TICKS 


(Joins inset B, sheet 9) 


575 000 FEET 


ALNNOO 1334 0 1 


1334 000 7 


#9 1 ۸00 0 


ኗ 


705 000 FEET 


SHEET NUMBER 36 


= 
2 
o 
Ré 
Y 
2 


700 000 7 


(Joins sheet 25) 
(Joins upper left) 


HARRISON COUNTY, 


1334000 SZS I 


anuscript 


705 000 FEET 


Welcome Page 


(Joins inset A, lower right) 


(Joins inset, sheet 47) 


(S£ sys swop) 
00002፡፤- 3129S 
194 0005 0001 


Index Map 


tw I 


Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 37 


580 000 FEET 


— — z (Y) 


5000 Feet 


N. 1505 000 FEET 


(Joins sheet 38) 


0 
Scale -1:20000 


1000 


5 
G 
三 
፳ 
8 
2 
= 
Ë 
ፖ 
5 
o 
O 
5 
2 
a 
0% 
< 
x 


This map ıs compiled on 1973 aerial photograghy by the U. S. Department of Agriculture. Soi! Conservation Service and Cooperating agencies. 
Coordinate grid ticks and land division corners, if shown, are approximately positioned. 


8€ "ON IYNOSSIW 'A.LNDOO NOSIYYVH 


pauonisod Laien ۲000۶ ag UMOS ji 190002 UCISIAID DUE] Due 5 .፻ apwann 
"Seu: 3101:0180003 pue 53 ሀ 1 ۹ E ¡else grel 09 pajiducs si dew emt 


1334 000 505 t 'Nt9 1 ۱۰۸۷ L 


625 000 FEET 


SHEET NUMBER 38 


x 
2 
o 
ሯ 
e 
= 


HARRISON COUNTY, 


Manuscript 


Welcome Page 
l vern dial 43) 


(Joins sheet 32) 


605 000 FEET 


i 3 š ARA i : SEE: VAS 0 3 =. 
(ZE says susor) 1233 000 56t 1 
00002: I- 91675 
3334 0005 0 آ00‎ 


 ፡፡፡ er ro‏ == ڪڪ 


aw I 0 % 1 


index Map 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 39 


R.28 w. | R. 27 W. 
GaD 


630 000 FEET (Joins sheet 33) 


5000 Feet 


(Joins sheet 40) 


Scale -1 : 20000 


2 
2 
= 
E 
5 
2 
E 


Coordinate grid ticks and land d+ns:on comers. if shown. are approximately pesihoned 


(Joins sheet 38) 


This aap is compiled دہ‎ 1973 aerial photography by the ሀ. $. Department of Agriculture, Soi! Conservation Service and cooperating agencies. 


1 495 000 FEET 


645 000 FEET (Joins sheet 44) 


Ot "ON INNOSSIW ‘ALNNOO NOSIMHVH 


2290141520 Apaywunxoudde asa “UMOYS )፤ "5.9002 bO/SIA 8 PUR] pue 5›20 pus 3;80)(0)603 
52(2ሀ83፳ 3419131002 QUE ج271‎ ህ0ባ፻/ህ8503 1108 aj کر‎ tua edag > በ sal Aq AydeiBooun eiae t/g ሀር pajidann si daw 59. 


670 000 FEET 


————— — 


SHEET NUMBER 40 


x 
2 
O 
o 
= 
= 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


(Joins sheet 45) 


650 000 FEET 


Index Map 


00002: T: 2129S 
1924 0005 000 1 


ሙንን AAA መም ፎእ ። 


SIN I % H 


(Zt 183۶ 4asul sutor) 


695 000 FEET 


‘Joins sheet 35) 


(Joins sheet 46) 


SHEET NUMBER 41 


a 
2 
o 
ሯ 
2 
= 


9 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


675 000 FEET 


DECH | “NEO 1 (Or says ሠወዐ 


Index Map 


EPIG PLÈ aer)‏ اہ کا ا اد ا UMORS ji‏ ہو ا ار اہر شش 
U0 መ/(363 S: መህ 5፡4;‏ زع 2ሀ፤1፳780003 pwe 331/85 voueAsasuon IS 7.0197: jo wanter > Dau Ag befand jeuse‏ 19130936 


It "ON ۱810055101 *ALNNOO ۸٦051811 


Zt "ON INMOSSIW ‘ALNNOO NOSINYWH 


pau AJE NOIGKE au mous || 586/02 OSD DEI PUR SIN PUT 2رة‎ 010000 
aas Bune1adana pte 33፤ላ 5542) 1105 “2 minx: jo juautredsg `ç በ su} 4 ‹ሀርዊ/8016ሀዕ Eug E/E) ve ز98‎ ۱30۵۰ si dew saji 


600 000 7 


SHEET NUMBER 42 


= 
= 
° 
o 
° 
= 


HARRISON COUNTY, 


anuscript 


Welcome Page 
(Joins sheet 37) 
(Joins sheet 48) 


580 000 FEET 


3993 000G 


四 Index Map 
N 


2W I 


00002፡፤ 91675 
0001 


625 000 FEET 


(Joins sheet 38) 
(Joins sheet 49) 


SHEET NUMBER 43 


= 
= 
o 
ሯ 
9» 
= 


HARRISON COUNTY, 


EN 


Manuscript 


605 000 FEET 


Welcome Page 


1333 000 06$ 1 


Index Map 


“3980111500 Main aie 5895 ,፤ SAINAI VOISIAND PUR] pus SYAY pud 5289 9/65ጋ 
saree 8:(18380002 pas 2214195 ሠ0፡ጅ፡:85553 jia PNoy yo panedan `$ በ am Aq AydesBoyoyd ¡ese ፻/61 uo poded s: dew si 


EF "ON INNOSSIW 人 LNnOO NOSIYYVH 


bt “ON INNOSSIW 'A.LNDOO NOSIHHVH 


79901500 SIE: mg 3 "UMOUS ji `S;3U)03 UOIS AID DUE PUR $21] 01 88፡ህ፤ሀ)063 
Sa 3ug8g 3u110)90002 pue 33196 WONUZASAYON | 05 SO ወሃ jo waupzedag `$ በ a Aq Audesdozoyd jeva ፻ረል[ ug poyidwen si dez su] 


1334 000 7 


545 000 FEET 


R.28 W. | R. 27 W. 


SHEET NUMBER 44 


a 
=) 
ር 
ሯ 
° 
= 


HARRISON COUNTY, 


MI 5 1 


Manuscript 


p‏ ہر 


Welcome Page 


(Joins sheet 50) ! 630 000 FEET 


(Joins sheet 39) 


(er ra spp) š 1334 000 09 1 
00002: L: 8189S 
3993 000 S 0 000 I 0005 


፡-..-›፡፡ ص٣ش:‎ መዉ. ን 


MIL I 0 ka 1 


Index Map 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 45 


650 000 FEET 
— 一 - -一 — - š : (Joins sheet 40) 


Fi 


mg agencies 


(Joins sheet 46) 


ህን 

+ 

2 

= 

= 

= 
o 
v 
= 
= 
7 
፦ 
z 
2 
© 
O 
z 
2 
4 
= 
x 
< 
= 


This map is Comptiad an 1973 serial photography by the U. 5. Department at Agriculture, Soi! Conservation Service and 00001۷ 
Coordinate grid ticks and land division corners. of shawn are soproximately positioned 


1 480 000 FEET 


9t “ON INNOSSIW ዲዚክበዐጋ NOSIN3VH 


et || Siu) VOSA PUE] pue 5፪2(; PL eyeuipioco) 
19132088 Suijeradcos pue 83 Amt 09 1105 am jv jo 1:8.6ወ680 $ Dad Aq (ugnu euas cre[ U0 551/6652 si dew 5፤41 


1334 000 06v 1 (Zp 4984s swof) 


695 QUU FEET 


SHEET NUMBER 46 


a 
2 
o 
Re 
o 
= 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


(Joins sheet 41) 
(Joins sheet 52) 


675 000 FEET 


9553 0005 


Index Map 


aw I 


00002: T- 3129S 
6) 7 mt 39943 000 S C 000 1 0002 000€ 000 t 0005 


SHEET NUMBER 47 


MISSOURI 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


Index Map 


225250 


8۱۷۷ 1 0 % A % L 


ALNNOO +097 


4334 000 567 I 
Y 


705 000 FEET 


(Joins upper left) 


R. 26 W. (Joins sheet 36) 


700 000 FFET 


: 4 We. 


» NS c .ሕ 1 ROS ይ “ጻኣ. 
1334 000 08 1 'ክህ9 1 | ۱۰۳١ በህጮመቸ፡ swof) 


1334 000 1 


ALNNOO ۳0ھ‎ 


p 


f 
š 


705 000 FEET 


(Joins inset, lower right) 
, sheet 58) 


(Joins inset 


R. 26 W. 


700 000 FEET 


1333 000 068 1 NES 上 (9p jaays መዐ 


peuoursoé 6ر0 :۳چ‎ 342 UMOS |! 548902 LOISIAID DUE) pue 5ዛ3፣) pid PENH) 
59:2992፳ 3ue:adoc2 pue 2314135 uoneaasuoy 105 zum jo Medea ^s N ቓ8 Aq Audesiooud jeuse ig] ue pejidwon s: dew si 


Lt "ON INNOSSIW ‘ALNNOOD NOSIHHVH 


gr "ON INNOSSIW 人 LNnOO NOSINY WH 


pauoyisod agua de ave ዘርኣ || 643002 00191۸15 DEI DUE $51] pui 43۶16:63 
Sa1283ZE 30119:3002 DUE 831416 VAYEAASYAJ 110۴ 'aum auf jo 5066ا 6ز‎ > "at Aq AuderBojoud jeuee E/R) và eum si des Siul 


1333 00054791 


600 000 FEET 


$ 
ፎ 
ul 
eo 
= 
2 
z 
፦ 
Lu 
LU 
L 
a 
| 
x 
= 
o 
a 
e 
= 
s 
= 
= 
8 
ርጋ 
ሯ 
° 
CH 
a 
a 
< 
工 
2 
"m 
፦ 
e 
Kai 
= 
= 
S 


Welcome Page 


(Joins sheet 53) 


Joins sheet 42 


Index Map 


AULNAD 


000021. 8189S 


1823 0005 0001 
OU መ 
anw I m 


00002:1۰ a¡e9s 
1994 000 S 0001 


anw L 


(os s2ays suer) 1333 000 59» T 


625 000 FEET 


(Joins sheet 54) 


(Joins sheet 43) 


SHEET NUMBER 49 


MISSOURI 


yo 
= 
z 
2 
O 
= 
° 
o 
DE 
a 
< 
T 


Manuscript 


605 000 FEET 


Welcome Page 


NE91 | NZ91 


Index Map 


2890(1(550 Ajayerxoodde a "ous || 5194109 OS ¡MP Pue] PUE 5335) pul ومصوتعرد‎ 
"age 21256005 pue a2uuat DONRAAASYON [10g `a; "oy jo aen $ በ ayi Aq Leieren jeuoe ELE] مہ‎ popduo si dezi Siul 


6t "ON INNOSSIW “ALNNOO NOSIHNVH 


"ON ۱۳۲0551۸ “ALNNOD NOSIYYVH 


'ህ 
Sai wate JW padon? 4 7 $ 4 noud gx ፻51(533 si dez 511 


zou (16 ይዓዛ፡ suror) 


1334 000 9ረኮ 1 ہے‎ ተመከሪ away e 


645 000 FEET 


° 
LÒ 
a 
LU 
m 
= 
3 
ፖ 
፦ 
LU 
G 
Sg 
ሀ 

| 

c 
= 
o 
e 
o 
= 
Ss 
፦ 
= 
= 
o 
O 
z 
Q 
o 
c 
a 
< 
T 
+ 

E 

P 
ን 
E 
= 


Welcome Page 
Ze sheet 44) 
(Joins sheet 55) 


Index Map 


00002: T- 3429S 
31294 0005 000 ፲ 


UNI 


1923 000 S 


81ዛዛ ፤ 


(Joins sheet 45) 


670 000 FEET 


(Joins sheet 56) 


SHEET NUMBER 51 


x 
= 
o 
Ro 
e 
= 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


650 000 FEET 


[1717772 چس‎ መመ "NE£91 | N29 1 (os reas surop) 


Index Map 


Ë 99001590 4/51፻:2)፪3,90፳ aie “UMOYS j! Leo) ULISIAIP PWE; pue 521| PLE 589፤2፡253 
‘SADUN 3017890002 pue 374495 100117209000 1108/2001511۷ yo 90س رسود‎ > 'በ 39 AQ Dreau uge £ (61 92 pandwoy si dew Siul 


IS "ON INNOSSIW ‘ALNNOO NOSINNVH 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 52 


(Joins sheet 46) 


695000 FEET 


1 575 000 FEET 


T. 62 N. 


(Joins sheet 51) 


0 


Scale -1 : 20000 


1000 


N 
بت‎ 
S 
= 
= 
2 
o 
2 
= 
5 
5 
5 
o 
2 
a 
a 
< 
= 


(Joins inset, sheet 58) 


This map is compres 


d 


675 000 FEET (Joins sheet 57) i 


00002: T: 3129S 
0 


(2) ut cae 1224 0005 0001 


aliw I ጁ 


(ys jesys suof) 1333 000 0S 1 


600 000 FEET 


(Joins sheet 48) 


SHEET NUMBER 53 
COUNTY 


DAVIESS 


x= 
3 
O 
o 
CH 
= 


HARRISON COUNTY, 


Manuscript 


Welcome Page 


580 000 FEET 


N29 1 ۸00 


Index Map 


Pauoq:soé Ate odde ase UMIS |! 5490302 VOA PUR] pwe SO 209 sigupioco 
DID 和 Buxpesadeo pur 33.426 ሀ5በ8ኣአ85ሀ0 |105 Aay jo juaerpedag ç ` aul Aq AydesBopoyd jewae C/G ሀሮ ۵۰ض زع‎ si deu su] 


£S “ON INNOSSIW 人 LNnOO NOSIH3 VH 


Manuscript | HARRISON county, MISSOURI — SHEET NUMBER 54 


R.29 W. | R.28 W. 


Service and cooperating agencies. 


(Joins sheet 53) 


s. if Shown, are 7 


0 
Scale -1 : 20000 
HARRISON COUNTY, MISSOURI NO. 54 


a trent al Agzicelture, Soi! Ca 


D 
w 
& 
š 


This map is compiled on 157: 


1 450 000 FEET 


605 000 FEET 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI — SHEET NUMBER 55 


630 000 FEET R. 28 W. (Joins sheet 50) 


K AN SANA] 


JE 


1 460 000 FEET 


5000 Feet 


ce and Cooperating agencies 
(Joins sheet 56) 
ዐ 


Scale :1: 20000 


1000 


HARRISON COUNTY, MISSOURI NO. 55 


(Joins sheet 54) 


| 
š 
š 
Ë 
š 
S 
፪ 
D 
š 
š 
š 
š 


ጾ 
8 
ጃ 
3 
8 
: 
) 
Fi 
፳ 
፳ 
S 
፪ 
3 
ጾ 
፪ 
፪ 
፡ 
é 


99 "ON INNOSSIW ፈዚክበ03 NOSIYYYH 


-De 和 8011:2003 pt n yo زەم‎ ۵۵۰ si dew SL 


(ረና jasys swof) 


670 000 FEET 


COUNTY 


pé 
C 


DAVIES 


o 
LÒ 
a 
ጩጨ] 
m 
= 
2 
z 
፦ 
LU 
Li 
Gs 
[77] 
| 
x 
= 
ርጋ 
2 
s 
= 
> 
E 
< 
RZ 
= 
ርጋ 
ሯ 
° 
e 
a 
a 
< 
፡ 
+ 
au 
D 
= 
Q 
LO 
ርን 
c 
S 


655 000 FEET 


Welcome Page 


(Joins sheet 51) 


Index Map 


00002: 1- 3129S 
0 


0 


Index Map Welcome Page Manuscript HARRISON COUNTY, MISSOURI SHEET NUMBER 57 


FEET (Joins sheet 52)‏ سے 


چیہ 


7 


1 460 000 FEET 


5000 Feet 


(Joins sheet 58) 


HARRISON COUNTY, MISSOURI NO. 57 
Scale :1: 20000 


I 
š 
$ 
i 
s 
i 
5 
š 
H 
፡ 
| 


1 450 000 FEE 


This map is compiled on 1973 aerial photography by the U. 5. Department of Agriculture, Sol! Conservation Service and cooperating ageaties 


DAVIESS ( | ኞች 695 000 FEET 


8S ON IYNOSSIN ALNNOD NOSIYAYVH 


peuoqisod «፲፻ 01638 ag umoys ji 5,88)62 YOISIAIP PUR] poe 5321) pud PeUP 
Sale Auiy2333005 DUR 3014125 YORRAASUDD ای یر رو‎ yo Juəquedəq 5 በ au ፍገ Ayderiiojoud jenae cje] Va pojitues si dow sig, 


389 1334 000 9۰7 "NE9 1 | እ29:1 


AINNOO ۸)1) 


705 000 FEET 


፳ š 

a = d 

ጩ el s 

5 i 

= R SS 

E 4 

z d z 
š 

| 8 

© 

= 

O 

a 

9 

= 

x 

Ë 

= 

8 

(29 1eaus suso) T m 1334 000 S9f 1 

ሯ 

° 

CH 

D 

ፎ 

< 

ak 


1333000 09p 1 


'N Z9 1 ALNNOD ACNNUYD 


Manuscript 


e ) SE d > 
q) š VE 
ہم‎ i d 
E : 
S š = 
Š / : 
= 

š 
ል 
= 
Séi 
O 
E 
imi TG snp suor) — 1333 00005 

00002: 1: 1829 
0 0001 0002 000٤ 000+ 0005 


(@ > 1993 000 S 


WI 0 Á * X H 


